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DISCLAIMER 

This  report  was  prepared  for  the  Ontario  Ministry  of  the 
Environment  as  part  of  a  ministry-funded  project.   The  views  and 
ideas  expressed  in  this  report  are  those  of  the  author  and  do  not 
necessarily  reflect  the  views  and  policies  of  the  Ministry  of  the 
Environment,  nor  does  mention  of  trade  names  or  commercial 
products  constitute  endorsement  or  recommendation  for  use. 
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EXECUTIVE  SUMMARY 

Conestoga-Rovers  and  Associates  (CRA)  was  retained  by 
the  Ministry  of  the  Environment  (MOE)  to  investigate  the  old  manufactured 
gas  plant  site  in  Ingersoil,  Ontario.  The  investigation  was  conducted  in  two 
phases.   Phase  1  involved  using  non-intrusive  geophysical  methods  and 
Phase  2  involved  a  drilling  and  sampling  phase  to  ground  truth  the 
geophysical  results. 

The  Phase  1  geophysical  methods  utilized  included  an 
electromagnetic  and  a  magnetometer  survey.   The  Phase  2  activities  included 
the  completion  of  sixteen  boreholes  on  and  off  Site,  with  five  of  the  boreholes 
being  instrumented  as  observation  wells.   Air  monitoring  and  soil  sampling 
was  conducted  during  drilling  activities. 

Subsequent  to  drilling  activities  four  of  the  five 
observation  wells  were  developed,  monitored  for  water  levels  and  sampled. 
The  fifth  well  installed  in  a  perched  zone,  identified  during  drilling,  was  dry. 
Groundwater  samples  were  collected  for  the  analyses  of  general  chemistry 
parameters,  trace  metals,  monocyUc  aromatic  hydrocarbons  (volatiles), 
naphthalene  and  benzo(a)pyrene. 

The  Site  is  generally  separated  into  three  geologic  units: 
fill;  sands  and  gravels;  and  limestone.  The  fill  varies  in  thickness  from  1.16  to 
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4.57  metres.  The  sands  and  gravels  vary  in  thickness  from  7.05  to  11.7  metres. 
The  total  average  thickness  of  the  overburden  is  10.2  metres. 

The  groundwater  flow  in  the  overburden  discharges  to 
the  Thames  River.   The  horizontal  groundwater  velocity  was  calculated  to  be 
0.53  metres/year  in  this  unit.  The  travel  time  for  groundwater  in  the 
overburden  from  the  downgradient  Site  boundary  to  the  Thames  River, 
approximately  100  meters,  was  calculated  to  be  in  the  order  of  150  to  200  years. 

Coal  tar  NAPL  (refers  to  that  portion  of  coal  tar  which  is 
not  dissolved  in  groundwater  and  can  be  visually  identified  as  a  separate  and 
distinct  material)  saturated  sands  cover  two-thirds  of  the  Site  and  are  known 
to  extend  off  Site  25  metres.  The  coal  tar  NAPL  saturated  sands  extend  down 
to  the  top  bedrock.  Coal  tar  NAPL  saturated  fill  is  present  to  the  north  and 
west  of  Site.  The  full  horizontal  and  vertical  extent  of  contamination  off  Site 
was  not  determined. 

Based  on  current  conditions,  the  coal  tar  NAPL  on  Site  is 
covered  sufficiently  to  prevent  exposure  to  the  waste  through  existing  on-Site 
activities.  Existing  data  also  indicates  that  the  air  quality  above  the  Site  has 
not  been  affected  by  the  presence  of  coal  tar. 

The  groundwater  in  the  overburden  on  Site  has  been 
impacted  by  coal  tar  APL(refers  to  that  portion  of  coal  tar  which  is  dissolved 
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in  groundwater  and  cannot  be  visually  identified  as  a  separate  and  distinct 
material).  The  groundwater  in  the  overburden  is  not  used  as  a  drinking 
water  supply.  The  Town  of  Ingersoll  gets  its  water  suppy  from  communal 
municipal  bedrock  supply  wells.  The  nearest  communal  well,  which  is 
approximately  140  metres  deep,  is  located  approximately  500  metres  from  the 
Site.  Analytical  data  indicate  that  the  well  has  not  been  impacted  by  coal  tar 
related  parameters.  The  well  is  a  low  yield  standby  well  that  is  only  used  in 
periods  of  high  water  demand.  The  communal  system  consists  of  four  wells, 
in  addition  to  the  standby  well.  The  main  producing  wells  are  located  a 
minimum  of  1.5  km  from  the  former  coal  gasification  plant  Site.   The  vertical 
gradient  between  the  bedrock  and  the  overburden  sand  and  gravel  unit  has 
not  been  determined. 

The  full  horizontal  and  vertical  extent  of  the  coal  tar 
NAPL  off  Site  has  not  been  determined,  however,  is  anticipated  to  be 
restricted  to  the  vicinity  of  the  Site.  The  likelihood  of  coal  tar  NAPL  from  the 
Site  reaching  the  Thames  River  is  extremely  low. 

It  is  recommended  that  the  coal  tar  contamination  (i.e. 
NAPL)  found  on  and  off  Site  be  registered  on  the  land  title(s)  and  restrictions 
on  future  land  uses  be  specified.  Notwithstanding  the  foregoing,  future  work, 
including  additional  boreholes,  observation  wells  and  groundwater  and 
potentially  surface  water  sampling  is  recommended  to  be  completed  on  and 
off  the  Site. 
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1.0        INTRODUCTION 

1.1       BACKGROUND 

Conestoga-Rovers  &  Associates  (CRA)  was  retained  by  the 
Ministry  of  the  Environment  (MOE)  to  investigate  the  old  manufactured  gas 
plant  site  in  Ingersoll,  Ontario.  The  Site  location  is  presented  on  Figure  1.1 
and  the  Site  layout,  both  historic  and  current,  is  presented  on  Figure  1.2. 

The  objectives  of  the  investigation  were  to: 

1)  determine  if  gasification  plant  wastes  remain  on  Site; 

2)  if  wastes  are  on  Site,  determine  their  context  and  distribution; 

3)  if  wastes  are  on  Site,  determine  if  there  are  contaminants  off  Site  or 
potential  for  off-Site  migration;  and 

4)  If  wastes  are  present  (on  or  off  Site),  determine  if  there  is  existing  threat 
to  human  health  or  the  environment. 

To  meet  the  above  objectives,  the  investigation  was 
conducted  in  two  phases. 

Phase  1  involved  a  geophysical  survey  to  determine  if 
there  were  any  buried  wastes  and /or  storage  vessels  remaining  at  the  Site. 
Phase  1  activities  are  discussed  in  Section  2.0. 
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Phase  2  involved  drilling,  soil  sampling,air  monitoring, 
observation  well  installation,  well  development  and  groundwater  sampling 
to  ground  truth  the  geophysical  results  and  to  determine  the  extent  of 
gasification  plant  wastes  on  Site.  Phase  2  activities  are  discussed  in 
Section  3.0. 

Section  4.0  presents  an  evaluation  of  the 
geologic/hydrogeologic  conditions  at  the  Site,  and  addresses  the  extent  of 
visual  contamination  encountered  at  the  Site. 

Section  5.0  presents  all  the  analytical  data  obtained  during 
the  investigation  and  an  assessment  of  the  data. 

Section  6.0  presents  recommended  additional  work 
required  in  order  to  better  define  the  limits  of  visual  contamination  in  the 
vicinity  of  the  Site  and  data  required  to  complete  an  evaluation  of  the  threat 
to  human  health  or  the  environment. 


1.2       SITE  HISTORY 

According  to  record  (Intera,  1987),  the  Ingersoll  Gas  Works 
operated  between  the  period  1876  to  1915.  The  Gas  Works  operated  from  a 
small,  0.2  hectare  site  located  at  83  Avonlea  Street  (formerly  Gas  Street), 
immediately  southeast  of  the  Canadian  Pacific  Railway  tracks,  approximately 
100  meters  southeast  of  the  Thames  River.  The  Gas  Works  were  operated  for 
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their  duration  under  the  name  of  the  Ingersoll  Gas  Light  Company,  which 
was  incorporated  in  1876.  According  to  the  1913  Fire  Insurance  Plan  of  the 
area,  the  structures  composing  the  Ingersoll  Gas  Works  consisted  of  a  Coal 
Shed,  Purifying  House,  and  Cupola.  Two  circular  gas  holders  were  also 
located  on-site,  as  were  two  underground  oil  storage  tanks  on  the  northwest 
corner  of  the  Coal  Shed  (see  Figure  1.2).  Immediately  east  of  the  Gas  Works 
was  the  former  Canadian  Pacific  Railway  Freight  Shed  and,  to  its  east,  the 
C.W.  Reilly  Cold  Storage  building.  Lands  to  the  south  of  the  Gas  Works 
consisted  mainly  of  commercial  establishments  while  property  to  the  west 
was  vacant  and  apparently  unused. 

Additional  documentation  concerning  the  operation  and 
management  of  the  Ingersoll  Gas  Works,  particularly  as  it  relates  to 
production,  distribution  and  by-product  disposal  facilities,  both  on-site  and 
off,  is  difficult  to  obtain  as  any  documentation  which  may  have  existed  has 
apparently  been  either  destroyed  or  misplaced.  Three  advertisements  for 
information,  one  each  placed  in  the  Woodstock  Daily  Sentinel-Review  for 
the  week  of  March  18, 1988  and  the  Ingersoll  Times  for  the  same  week,  as  well 
as  a  bulletin  posted  in  a  local  senior  citizen's  home,  failed  to  attract  any 
responses. 

While  conducting  site  investigations,  CRA  learned  from 
an  elderly  citizen  of  the  area  that  a  well  of  approximately  5  feet  in  diameter 
was  at  one  time  present  on  the  site  of  the  former  Gas  Works.  No  evidence  of 
this  well  was  observed  during  the  Site  investigations.  It  is  speculated, 
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however,  but  not  confirmed,  that  this  well  was  probably  a  dug  well  completed 
in  the  shallow  sand  and  gravels  on  site  (see  Section  4.2). 

Additionally,  it  was  learned  that  the  former  Gas  Works 
experienced  a  large  explosion  in  approximately  1915  which  apparently 
resulted  in  its  ultimate  demise.  It  is  not  known  whether  the  Gas  Works  was 
operational  at  the  time  of  the  explosion. 

The  former  metering  house  is  the  only  remaining 
structure  of  the  former  Gas  Works.  It  is  of  concrete  block  construction,  and  is 
currently  used  as  a  storage  shed.  The  door  to  this  building  is  locked  at  all 
times.  It  should  be  noted  that  the  1913  Fire  Assurance  Plan  of  the  former  Gas 
Works  does  not  locate  the  metering  house. 
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2.0        PHASE  1-  GEOPHYSICAL  SURVEY 

The  objective  of  the  geophysical  survey  was  to  determine 
if  there  were  any  buried  wastes  and /or  storage  vessels  remaining  at  the 
Ingersoll  Site.  A  review  of  the  local  geology  as  well  as  past  information  on 
the  Site  provided  by  Intera  (1987)  assisted  in  the  selection  of  the  geophysical 
methods  utilized  at  the  Site.  The  methodology  and  results  of  the  surveys  are 
outlined  below. 


2.1       METHODOLOGY 

A  20-foot  (6-metre)  interval  sample  grid  spacing  was 
established  prior  to  undertaking  the  geophysical  surveys.  Easting  and 
northings  were  assigned  to  each  location.  The  perimeter  of  the  grid  was 
delineated  by  flagging  tape  for  future  reference  and  the  established  grid  was 
infilled  by  pacing.  The  grid  for  the  geophysical  surveys  is  presented  on 
Figure  2.1. 

The  shallow  sensing  Geonics  EM31  electromagnetic 
instrument  was  chosen  for  the  terrain  conductivity  survey  to  map  the  bulk 
conductivity  of  the  earth  materials  to  a  depth  of  approximately  4.5  metres. 
The  electromagnetic  (EM)  instrumentation  is  designed  to  detect  terrain 
conductivity  by  utilizing  a  current  flow  induced  in  the  subsurface  materials  by 
a  surface  transmitter.   An  alternating  electric  current  produced  in  the 
transmitter  coil  generates  an  alternating  magnetic  field.  The  magnetic  field 
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penetrates  the  ground  surface  and  induces  current  flow  through  the  earth 
materials  which  in  turn  induces  a  secondary  magnetic  field.  The  secondary 
magnetic  field  sensed  at  the  receiver  coil  depends  on  the  strength  of  the 
primary  field,  current  frequency,  distance  between  transmitter  and  receiver 
coils  (factor  considered  constant  for  the  EM31),  and  the  presence  of  a 
conductive  body.  The  EM31  is  portable  permitting  data  to  be  collected  rapidly 
and  continuously  as  the  operator  and  the  instrument  move  across  the  land 
surface. 

The  Geonics  EM31  instrument  has  transmitter  and 
receiver  coils  separated  by  a  rigid  boom  3.6  metres  in  length.  The  device  reads 
in  milliSiemen  per  metre  (mS/rn).   Generally  the  conductivity  obtained  with 
the  EM31  will  vary  smoothly  from  one  region  to  the  other.   In  some  cases, 
however,  as  for  example  where  a  well  defined  vertical  contact  separates  a 
poor  conductor  from  a  very  good  conductor,  edge  effect  may  be  seen  in  which 
the  readings  vary  rapidly  with  position  and  are  no  longer  a  good  indicator  of 
terrain  conductivity.   This  effect  is  often  evident  in  areas  where  several 
metallic  (ferrous)  pipes  and /or  vessels  are  intersected  along  the  line  of 
traverse.  The  EM  also  suffers  loss  of  detection  ability  when  the  soil's  electrical 
conductivity  rises  above  40  mS/m.  This  response  is  characteristic  of  soils 
with  high  clay  and/or  water  content. 

The  bulk  conductivity  of  the  earth  materials  is  influenced 
by  such  factors  as  moisture  content,  geological  composition,  stratigraphy,  and 
the  presence  of  contaminants.  The  EM31  has  been  used  to  locate  buried 
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drums,  pipes,  cables,  cavities  and  tunnels,  as  well  as  in  the  mapping  peat 
thickness  and  the  extent  of  leachate  plumes. 

Magnetometers  can  also  be  utilized  to  detect  perturbations 
in  the  geomagnetic  field  created  by  buried  ferromagnetic  objects  such  as  steel 
tanks  and  pipes.  The  magnetometer  can  detect  buried  metal  objects  at  depths 
much  greater  than  a  metal  detector.   The  most  common  instruments 
currently  in  use  are  the  gradiometric  and  the  proton  precession 
magnetometers.   The  proton  precession  magnetometer  typically  measures  the 
magnetic  susceptibility  of  the  total  field.  That  is  to  say  that  it  is  capable  of 
sensing  both  the  vertical  and  horizontal  field  components.   The  gradiometric 
magnetometer  has  the  advantage  in  being  able  to  sense  the  vertical  field 
component  while  remaining  relatively  insensitive  to  the  horizontal  field 
component.  This  feature  allows  the  instrument  to  sense  subsurface  targets  in 
the  presence  of  anthropogenic  interferences  such  as  steel  fences. 

The  magnetometer  is  portable  permitting  data  to  be 
collected  rapidly  and  continuously  as  the  operator  and  the  instrument  move 
across  the  land  surface.   In  soils  with  minimum  interference,  individual  steel 
containers,  for  example,  can  easily  be  detected  to  a  depth  of  3  metres.  No 
problems  are  evident  with  the  magnetometer  survey  being  conducted  in  a 
cohesive  soil.   Problem  could  arise  with  the  EM  in  cohesive  soils  due  to  the 
usual  high  water  content  and  soil  inhomogeneity.   The  McFar  Fluxgate 
Magnetometer  (MAG)  is  a  gradiometric  magnetometer  used  in  the  search 
work  at  the  Ingersoll  Site. 


The  use  of  two  different  methods  concurrently  at  the  Site 
makes  data  interpretation  easier,  particularly  under  difficult  Site  conditions. 
Comparison  of  data  from  the  two  techniques  yields  more  information  and 
confidence  in  the  evaluation  of  Site  conditions.   The  results  of  the 
geophysical  surveys  were  used  to  most  appropriately  site  boreholes  during  the 
Phase  2  investigations  at  Ingersoll. 

A  computer  aided  "nearest  neighbor"  mapping  package 
was  used  to  store,  manipulate  and  present  the  EM  and  MAG  data.  The 
nearest  neighbor  package  is  the  simplest  search  method  that  finds  the  nearest 
neighboring  data  point,  in  an  Euclidean  (geometric)  distance  sense,  regardless 
of  their  angular  distribution  around  the  point  being  estimated.   This  method 
is  fast  and  satisfactory  if  control  points  (instrument  readings)  are  distributed 
in  a  comparatively  uniform  pattern  and  is  based  on  the  intuitively  appealing 
idea  that  a  nearby  observation  point  is  a  better  estimate  of  the  value  of  a  point 
on  a  surface  than  a  more  distant  one,  and  that  a  small  number  of  nearest 
control  points  provide  essentially  all  the  information  that  is  relevant  to  the 
estimate. 


2.2       GEOPHYSICAL  SURVEY  RESULTS 

The  EM31  was  operated  continuously  using  the  inphase 
component  with  measurements  taken  at  6-metre  (20-foot)  intervals  and  any 
anomalous  readings  observed  between  stations  recorded  at  their  actual 
substation.   Readings  were  taken  with  the  instrument  both  parallel  and 
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perpendicular  to  the  main  anthropogenic  feature  of  the  Site,  a  steel  fence 
running  the  length  of  the  Site.  The  results  of  the  EM31  survey  for  Ingersoll 
are  presented  in  Appendix  A.  The  normalized  EM31  survey  results  are 
presented  in  Figure  2.2. 

The  average  value  for  the  parallel  and  perpendicular 
readings  were  used  for  the  data  reduction.  Background  readings  were 
obtained  five  metres  north  of  the  CPR  tracks.  In  displaying  the  EM31  data,  the 
ratio  of  the  surface  conductivity  to  background  conductivity  represented  in 
equal  logarithmic  units,  was  utilized.  Decibel  (db)  units  were  multiplied  by  20 
to  give  convenient  whole  numbers  and  were  contoured.   The  "0  db"  contour 
outlines  background  data,  and  a  contour  interval  of  2  db  portrays  successive 
factors  of  about  0.8  above  the  background  conductivity. 

The  MAG  survey  was  conducted  on  the  established  grid 
upon  completion  of  the  EM31  survey.  The  instrument  was  operated 
continuously  and  any  anomalous  readings  observed  between  stations  were 
recorded  at  their  actual  substation.  The  results  of  the  MAG  survey  are  also 
presented  in  Appendix  A  and  on  Figure  2.3.  An  average  background  reading 
of  2300  gammas  was  determined  for  the  MAG  survey. 

Due  to  the  nature  of  the  Site  and  its  relatively  small  size, 
interferences  on  the  two  surveys  conducted,  from  several  large  anthropogenic 
sources  were  noted.  These  objects  included  the  frost  fence  surrounding  the 
Site,  a  car  body,  a  camper  trailer,  assorted  piles  of  metal  pipes  and  bath-tubs, 
metal  building  (No.  89  Avonlea  St.),  the  CPR  tracks  northwest  of  the  Site  and 
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several  smaller  metallic  object.  Chain  link  fences  and  buried  pipes  tend  to 
increase  the  conductivity  measured,  but  these  features  are  linear  or  elongated 
and  the  instrument  can  often  be  oriented  to  minimize  their  interference.   The 
influence  of  the  chain  link  fence  on  the  EM31  results  is  evident 

A  review  of  Figures  2.2  and  2.3  indicated  that  there  were 
several  potential  drill  site  locations  within  the  assumed  boundaries  of  the 
Site.  It  was  determined  that  a  location  north-east  of  the  building  at  No.  89 
Avonlea  St.  would  be  indicative  of  background  conditions  at  the  Site. 
Anomalous  readings  in  this  area  were  interpreted  as  being  the  result  of  the 
surrounding  metal  building  and  fence.   The  most  probable  location  to 
intercept  a  buried  vessel  and/ or  contamination  was  determined  to  be  10 
metres  north  of  the  access  gate.  An  additional  anomaly  was  noted  25  metres 
north  of  the  access  gate  in  the  vicinity  of  BH6-88. 

In  order  to  secure  additional  background  readings  for  the 
Site,  several  small  lines  were  run  northeast  of  the  Site  along  CPR  property. 
The  anomalously  high  values  in  this  area  were  not  expected  as  there  was  no 
waste  metal  present  on  ground  surface.  The  resemblance  of  the  high 
conductive  anomaly  to  those  observed  within  the  assumed  Site  boundaries 
indicated  that  this  area  warranted  further  investigation.  This  work  was 
beyond  the  original  scope  of  investigation.  Subsequently,  discussions  were 
held  with  CPR,  the  MOB  and  CRA,  and  it  was  determined  that  an  extended 
investigation  (i.e.  drilling  program)  of  the  geophysical  anomaly  in  this  area 
should  be  conducted.  The  extended  drilling  program  conducted  in  this  area  is 
discussed  in  Section  3.1.2. 
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3.0        PHASE  2  -  SUBSURFACE  FIELD  ACTIVITIES 

Field  activities  undertaken  during  Phase  2  included: 
drilling;  soil  sampling;  observation  well  installation;  well  development;  and, 
groundwater  sampling. 

The  drilling  program  at  the  Ingersoll  Site  was  designed  to 
provide  geologic  and  hydrogeologic  data  to  ground  truth  the  geophysical 
results  and  to  determine  the  presence  and  extent  of  coal  tar  contamination  on 
Site.  Local  stratigraphy  was  determined  from  the  borehole  logs,  and 
piezometers  were  installed  to  determine  the  groundwater  levels  and  provide 
water  samples  for  chemical  analysis.  Details  of  the  drilling  program 
conducted  at  the  Site  are  summarized  below. 


3.1       DRILLING  AND  MONITORING  WELL  INSTALLATION 
3.1.1    Initial  Drilling  Program 

The  initial  drilling  program  for  Phase  2  activities  was 
conducted  between  March  7  and  March  9,  1988  by  the  drilling  division  of 
Environmental  Systems  Canada  (ESC).   Six  boreholes  (OW1-88,  OW2A-88, 
OW2B-88,  OW3-88,  OW4-88  and  BH5-88)  were  advanced  using  a  truck- 
mounted  Mobile  B-61  drilling  machine  equipped  with  6-5/8  inch  (168  mm) 
Internal  Diameter  (I.D.)  hollow  stem  augers.  Soil  samples  were  collected 
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continuously  to  completed  depth.  Prior  to  mobilizing  to  the  Site,  the  drill  rig 
and  all  associated  tooling  was  decontaminated. 

The  decontamination  procedures  consisted  of  a  thorough 
steam  cleaning  of  the  rig  and  all  associated  equipment  prior  to  mobilization 
onto  the  Site  to  remove  oil,  grease,  mud,  etc.  Subsequently,  before  initiating 
drilling  at  each  borehole  or  observation  well  location,  the  augers,  cutting  bits, 
samplers,  drill  steel  and  associated  equipment  were  cleaned  to  prevent  cross- 
contamination  from  the  previous  drilling  location.   The  cleaning  was 
accomplished  by  flushing  and  wiping  the  components  to  remove  all  visible 
sediments  followed  by  a  thorough  high  pressure  wash  and  rinsing.  The  split 
spoon  and  continuous  sampler  were  further  cleaned  by  a 
methanol /deionized  water  rinse.   All  rinse  liquids  were  containerized  for 
future  disposal  (see  Section  3.6.2). 

At  each  drilling  location,  a  temporary  work  zone  was 
established  with  the  dirty  work  zone  being  demarcated  as  an  exclusion  zone. 
Within  the  exclusion  zone,  all  work  related  to  soil  sampling  was  carried  out 
by  personnel  equipped  with  appropriate  personal  protective  equipment  (PPE) 
at  a  minimum  level  equivalent  to  USEPA  level  "C"  with  the  exception  that 
half-face  respirators  were  worn  only  when  the  working  environment 
warranted  them  (see  Section  3.3).  Establishment  of  the  exclusion  zone 
included  covering  the  ground  in  the  immediate  area  with  3  mil  plastic 
sheeting  and  plywood,  on  which  all  work  was  conducted. 
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Real-time  air  monitoring  was  conducted  using  portable 
photoionization  detector  (HNu),  and  by  an  olfactory  survey.  The  meter  used 
is  sensitive  to  the  volatile  components  of  coal  /oil  tar  including  the  aromatics 
and  naphthalene  in  the  1  ppm  range,  but  is  not  specific  as  to  which  are 
present.   CRA  periodically  monitored  downwind  of  the  Site  during  the 
drilling  operations  to  determine  if  organic  vapours  were  migrating  off-Site. 
Air  monitoring  conducted  at  the  Site  is  discussed  in  Section  3.3. 

The  drilling  program  commenced  in  an  area  assumed  to 
be  representative  of  background  conditions  as  defined  by  the  geophysical 
surveys  and  progressed  in  sequence  from  assumed  clean  to  dirtier  areas. 
Upon  completion  of  each  hole,  all  augers  and  sampling  equipment  were 
thoroughly  decontaminated.  Each  sampler  was  cleaned  between  samples  as 
well. 

As  drilling  progressed,  the  soil  samples  were  visually 
examined  by  a  CRA  geological  technologist  and  classified  according  to  the 
Unified  Soil  Classification  (Wagner,  1957).  Soil  samples  collected  were  placed 
in  glass  jars  for  future  reference  and/or  chemical  analysis.  Obviously 
contaminated  drilling  spoils  were  sequestered  and  drummed  for  later 
disposal  (see  Section  3.6.1).  The  remaining  drilling  spoils  were  used  as 
backfill.    Boreholes  which  were  not  instrumented  with  observation  wells 
were  backfilled  to  ground  surface  with  cement /bentonite  grout. 

The  observation  wells  were  placed  through  the  stem  of 
the  augers.   Well  construction  materials  primarily  consisted  of  50  mm 
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diameter  threaded  flush  joint  schedule  80  PVC  with  50  mm  diameter  #10  slot 
screens.  Due  to  the  extent  of  contamination  encountered  at  OW3-88,  this  well 
was  completed  with  a  50  mm  diameter  stainless  steel  well  screen  and  black 
iron  pipe  (BIP)  riser.  The  borehole  annulus  around  each  screen  was  filled 
with  a  graded  sand  pack  to  approximately  0.6  metres  above  the  top  of  the  well 
screen.  A  bentonite  pellet  seal,  approximately  0.6  metres  thick,  was  placed 
above  the  sand  pack.  The  remainder  of  each  well  was  then  backfilled  to 
ground  surface  with  cement/bentonite  grout.  The  observation  wells  installed 
within  the  boundaries  of  the  fence  were  not  supplied  with  protective  casings. 
The  two  observation  wells  which  lie  outside  of  the  fenced  area  were  installed 
with  lockable  protective  casings,  complete  with  padlocks. 

Following  completion  of  the  observation  wells  and 
boreholes,  all  wells  and  boreholes  were  surveyed  by  CRA  personnel  for 
horizontal  and  vertical  control.  The  Town  of  Ingersoll  provided  a  reference 
datum  point  at  the  top  of  the  fire  hydrant  located  at  the  west  side  of  Thames 
Street  and  south  of  the  CPR  tracks. 


3.1.2    Extended  Drilling  Program 

Following  discussions  with  CPR,  the  MOE  and  CRA,  an 
extended  drilling  program  was  conducted  in  order  to  define  the  geophysical 
anomaly  northeast  of  the  Site,  on  CPR  lands,  as  well  as  to  define  the  areal 
extent  of  contamination  encountered  along  Avonlea  Avenue.    This 


14 


investigation  was  limited  to  the  installation  of  exploratory  boreholes  and  was 
beyond  the  original  scope  of  the  investigation. 

The  extended  drilling  program  for  Phase  2  activities  was 
conducted  on  March  28, 1988  and  March  29, 1988  by  the  firm  of  At-Cost.  Ten 
boreholes  (BH6-88  through  BH15-88)  were  advanced  using  a  Nodwell 
mounted  Mobile  B-16  drilling  machine  equipped  with  4-1/4  inch  (108  mm) 
I.D.  solid  stem  augers.  Soil  samples  were  obtained  off  the  auger  flights.  Prior 
to  commencing  the  work  at  the  Site,  the  drill  rig  and  all  associated  tooling 
was  thoroughly  decontaminated  as  outlined  in  Section  3.1.1.  Upon 
completion  of  each  hole  all  augers  were  thoroughly  decontaminated  as 
outlined  in  Section  3.1.1. 

An  exclusion  zone  was  established  at  each  drilling 
location.  All  work  related  to  soil  sampling  was  carried  out  by  personnel 
equipped  with  appropriate  personal  protective  equipment  (PPE)  at  a 
minimum  level  equivalent  to  USEPA  level  "C"  with  the  exception  that  half- 
face  respirators  were  worn  only  when  the  working  environment  warranted 
them  (see  Section  3.3).   Establishment  of  the  exclusion  zone  included 
covering  the  ground  in  the  immediate  area  with  3  mil  plastic  sheeting  and 
plywood,  on  which  all  work  was  conducted.  Real-time  air  monitoring  was 
conducted  using  an  HNu  meter.  Air  monitoring  conducted  at  the  Site  is 
discussed  in  Section  3.3. 

As  drilling  progressed,  the  soil  samples  were  visually 
examined  by  a  CRA  geological  technologist  and  classified  according  to  the 
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Unified  Soil  Classification.  Soil  samples  collected  were  placed  in  glass  jars  for 
future  reference  and /or  chemical  analysis.   Obviously  contaminated  drilling 
spoils  were  sequestered  and  drummed  for  later  disposal  (see  Section  3.6.1). 
The  remaining  drilling  spoils  were  used  as  backfill.  The  boreholes  were 
grouted  to  surface  with  bentonite. 

Following  their  completion,  the  boreholes  were  surveyed 
by  CRA  personnel  for  horizontal  and  vertical  control. 


3.1.3    Drilling  Program  Summary 

Sixteen  boreholes  in  total  were  completed  at  the  former 
gasification  plant  and  surrounding  properties.  These  locations  are  shown  on 
Figure  3.1. 

Six  boreholes  were  advanced,  five  of  which  were 
instrumented  with  observation  wells,  during  the  initial  drilling  program: 
OW1-88,  OW2A-88,  OW2B-88,  OW3-88,  OW4-88  and  BH5-88.  The  boreholes 
for  wells  OW1-88,  OW2A-88,  OW3-88  and  OW4-88  were  advanced  to  the 
limestone  bedrock.  The  bedrock  could  not  be  penetrated  with  an  auger  rig. 
The  borehole  for  well  OW2B-88  was  advanced  to  the  top  of  a  silt  seam,  as 
discussed  subsequently  in  this  section,  and  the  borehole  for  BH5-88  was 
advanced  to  the  bottom  of  void  encountered  at  this  location  (see 
Section  4.2.1). 
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Ten  boreholes  were  advanced  during  the  extended 
drilling  program:  BH6-88  through  BH15-88.  The  boreholes  were  advanced  to 
the  top  of  bedrock  unless  contamination  was  encountered. 

The  five  boreholes  were  instrumented  with  observation 
wells  (during  the  initial  program)  to  determine  the  position  of  the  water 
table,  the  direction  of  groundwater  flow,  and  provide  water  chemistry  data. 
Observation  wells  OW2A-88  and  OW2B-88  were  completed  as  a  nested 
installation.   OW2B-88  was  installed  to  monitor  the  perched  water  identified, 
during  drilling,  directly  above  a  sOt  seam,  and  OW2A-88  was  installed  directly 
above  bedrock.  This  area  was  characterized  by  high  EM31  readings  and 
background  MAG  readings.  The  anomalous  EM31  readings  are  the  result  of 
the  presence  of  the  silt  layer.  The  silt  layer  appears  to  be  restricted  to  the 
northern  corner  of  the  fenced  property.  Observation  well  OW3-88  was 
installed  along  the  Avonlea  Avenue  right-of-way  in  order  to  investigate  an 
anomaly  identified  by  the  EM31  survey  (Figure  2.2),  emanating  from  the  Site. 
Three  boreholes,  BH5-88,  BH13-88  and  BH14-88  were  completed  in  areas 
characterized  by  both  EM31  and  MAG  anomalies  which  could  not  be 
accounted  by  surface  features. 

Observation  well  construction  details  are  summarized  in 
Table  3.1.  Copies  of  stratigraphic  and  instrumentation  logs  for  observation 
wells  and  boreholes  are  presented  in  Appendix  B. 
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TABLE  3.1 

WELL  CONSTRUCTION  DETAILS 


Well  # 

Date 
Completed 

Ground 

Elevation 

(m  AMSL) 

Top  of  Pipe 

Elevation 

(m  AMSL) 

Total 

Depth 

(m  BGS) 

Screened 

Interval 

Screened 
Unit 

Depth 
(m  BGS) 

Elevation 
(m  AMSU 

OW1-88 

7  Mar  88 

271.18 

271.999 

13.3 

7.62-9.14 

263.6-262.0 

fine  sand 

OW2A-88 

8  Mar  88 

269.89 

270.891 

11.0 

9.45-10.97 

260.4-258.9 

sand/gravel 

OW2B-88 

8  Mar  88 

270.34 

271.007 

4.8 

3.05-4.57 

267.3-265.8 

silt    fill 

OW3-88 

9  Mar  88 

269.81 

270.802 

11.0 

9.14-10.06 

260.7-259.8 

medium  sand 

OW4-88 

9  Mar  88 

266.68 

267.382 

8.3 

4.57-6.10 

262.1-260.6 

sand/gravei 

32       SOIL  SAMPLING 

As  discussed  in  Section  3.1,  soil  samples  were  collected 
continuously  to  completed  depth  of  the  boreholes.  Soil  samples  collected  for 
stratigraphic  definition  were  placed  in  precleaned  glass  jars  and  transported  to 
CRA's  warehouse  in  Waterloo,  Ontario  for  future  reference.   Selected 
samples,  as  discussed  in  Section  5.2,  were  chosen  for  waste  characterization,  to 
confirm  the  identity  of  the  waste,  and  were  submitted  to  OceanChem  Group 
of  Dartmouth,  Nova  Scotia  (OceanChem). 


3.3       AIR  MONITORING 

Site  boundary,  exclusion  zone  breathing  space,  auger  stem, 
and  sample  bottle  head  space,  air  monitoring  was  conducted  during  the  initial 
drilling  program,  using  an  HNu  meter.  The  unit  was  calibrated  daily  using 
64.2  ppm  butane  calibration  gas. 

During  drilling,  air  monitoring  was  conducted 
periodically  or  when  a  PAH  odour  was  noticed.  HNu  readings  in  the  auger 
stems  and  the  breathing  space  within  the  exclusion  zone  were  monitored  and 
recorded.  Criteria  for  determining  the  level  of  health  and  safety  adhered  to 
during  drilling  is  summarized  on  Table  3.2. 

Site  boundaries  were  also  monitored  to  detect  any 
migration  of  aromatics  from  the  Site  as  a  result  of  drilling  operation.  No 
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TABLE  3.2 


HEALTH  AND  SAFETY  CRITERIA 


WORKING 
ENVIRONMENT 

HNu(l) 
READING 

HEALTH  AND  SAFETY 
LEVEL 

PERSONAL  PROTECTIVE 

EQUIPMENT  (PPE) 

REQUIRED  (2) 

No  Hazards 

1.0-5.0 

Level  D 

-  intermittent  air 
monitoring 

Coveralls,  cotton  gloves,  hard 
hat,  steel  toe  work  boots 

Suspected  Unknown 
Hazards 

5.0-15.0 

Level  C 

-  intermittent  air 
monitoring 

Tyvek  coveralls,  latex 
surgical  gloves,  nytrel  butel 
gloves,  half  face  respirator 
complete  with  acid  gases  & 
organic  vapour  cartridges 

Known  Hazards 

>15 

Level  B 

-  continuous  personal  air 
monitoring 

Saranex  coveralls,  inner 
latex  gloves,  outer  nytrel 
butyl  gloves  taped  to 
coveralls,  full  face  respirator 
with  supplied  breathing  air 
(SCBA),   hard  hat,  steel 
toe  work  boots 

Notes:    {1)  HNu  reading  measured  in  breathing  space 

(2)  Health  and  Safety  Protocols  developed  by  and  utilized  by  CRA 
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noticeable  discharges  were  evident  as  all  readings  along  the  fence  lines,  were 
considered  to  be  background  (ranging  from  1.0-1.5  ppm). 

Headspace  within  sample  jars  were  recorded  when 
obvious  contamination  was  noted  in  soils.   Upon  encountering  PAH 
contamination  in  the  soil,  the  sample  was  placed  in  a  precleaned  glass  jar  and 
a  reading  of  the  headspace  within  that  jar  was  recorded. 

HNu  readings  were  also  taken  within  the  storage  shed  on 
Site  (former  metering  house)  and  the  levels  of  volatile  organics  were 
equivalent  to  background  readings. 

The  basements  of  the  two  most  westerly  houses,  located 
on  Avonlea  Street  (see  Figure  1.2),  adjacent  to  the  Site  were  surveyed  using 
the  HNu  meter.  No  noticeable  PAH  vapours  were  present  and  all  readings 
were  equivalent  to  background  readings. 


3.4       WELL  DEVELOPMENT 

All  observation  wells  installed  during  this  program  were 
developed  to  ensure  that  the  hydraulic  and  chemical  data  obtained  from  each 
well  was  representative  of  formation  conditions.   Development  was 
performed  using  a  top-loading  copper  bailer  attached  to  a  stainless  steel  leader 
and  a  length  of  nylon  rope.  New  nylon  rope  was  used  at  each  well.  Prior  to 
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use  in  each  well,  the  bailer  was  cleaned  using  a  methanol /deionized  water 
rinse. 

A  minimum  of  three  well  volumes  of  water  was 
removed  from  each  of  the  wells  or  until  three  consecutive  and  consistent 
readings  of  conductivity  and  pH  were  obtained.  A  summary  of  well 
development  information  is  presented  on  Table  3.3. 

All  development  water  and  rinse  water  was  collected  and 
containerized  in  drums  on  Site  for  later  disposal  (see  Section  3.6.2). 


33       GROUNDWATER  SAMPLING 

Subsequent  to  the  completion  of  well  development 
activities,  a  complete  set  of  groundwater  samples  were  collected  from  the 
observation  wells  on  March  23, 1988.  Groundwater  samples  were  collected 
with  the  bailer  utilized  for  well  development.   Subsequent  to  well 
development  and  prior  to  sample  collection  the  bailer  was  cleaned  using  a 
methanol /deionized  water  rinse.  A  blind  duplicate  sample  and  a  bailer 
rinsate  sample  were  also  collected  to  provide  quality  control  on  the  sampling 
program. 

Groundwater  samples  were  collected  for  the  analyses  of 
the  parameters  summarized  on  Table  3.4.  Samples  were  generally  poured 
directly  from  the  bailer  into  the  appropriate  sample  container.  Samples  for 
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TABLE  3.3 


WELL  DEVELOPMENT  SUMMARY 


Three  Well 

Well  No. 

Date  Developed 

Volumes 
(liters) 

Volume  Purged 

(liters) 

pH 

Conductivity 
(umhos/cm) 

OW1-88 

3/22/88 

12 

12 

7.07 
7.27 
7.05 
7.19 

1500 
1500 
1540 
1580 

QW2A-88 

3/22/88 

30 

12 

7.00 
7.02 

7.05 
7.03 

2130 
2210 
2240 
2270 

OW3-88 

3/22/88 

21 

12 

7.30 
7.08 
7.05 
7.00 

1600 
1610 
1600 
1600 

OW4-88 

3/22/88 

18 

12 

7.37 
7.35 
7.22 
7.24 

770 
740 
730 
720 

I 


TABLE  3.4 
WATER  ANALYSIS  PARAMETER  LIST 


PH  (field) 


Calcium  (Beak) 
Magnesium  (Beak) 

Sodium  (Beak) 
Potassium  (Beak) 


Trace  metals  (Beak)  by  DCP  scan:  Al,  Ba,  Be,  Cd,  Cr,  Co,  Cu,  Fe,  Pb,  Mn,  Mo,  Ni,  Sr,  V,  2n 


Alkalinity  (CRA) 

Bicarbonate  (CRA) 

Sulfate  (CRA) 

Sulfite  (CRA) 

Chloride  (CRA) 

Thiocyanate  (CRA) 

Ammonium  (CRA) 

TKN  (CRA) 

COD  (CRA) 

TOC  (Beak) 

Phenols  (CRA) 


Volatiles  (Novalab):  monocylic  aromatic  hydrocarbons  which  include  benzene,  toluene,  xylenes,  ethylbenzene 

PAHs  (Novalab):  naphthalene,  benzo(a)pyrene 


metals  analysis  were  field  filtered  using  a  0.45  micron  filter  (mUlipose  aseptic 
or  equivalent)  prior  to  transfer  to  the  sample  container.   Sample  containers 
for  metals  and  thiocyanate  analyses  were  preserved  with  HNO3  (to  pH<2)  and 

NaOH  (to  pH>12),  respectively.  The  sample  containers  were  men  packed  on 
ice  for  storage  and  shipped  to  the  appropriate  laboratory  (see  Table  3.4)  for 
analyses.  Throughout  sample  collection  and  shipping,  chain-of-custody 
procedures  were  employed. 


3.6       WASTE  MATERIAL  HANDLING 
3.6.1     Soil  Cuttings 

During  drilling,  visually  contaminated  drilling  spoils, 
personnel  protection  equipment  and  any  wastes  generated  as  a  result  of 
drilling  activities,  were  sequestered  and  drummed.  The  drummed  waste  was 
stored  on  Site,  within  the  fenced  enclosure  behind  the  building  at  No.  89 
Avonlea  St.,  and  was  further  delineated  with  caution  tape.   All  drum  lids 
were  securely  fastened. 

On  July  13,  1988,  under  the  supervision  of  CRA  personnel, 
a  total  of  nine  45-gallon  (205-litre)  drums  containing  wastes,  were  loaded  onto 
a  flatbed  trailer  for  off-Site  disposal  at  Trial  Ltd.  in  Carunna,  Ontario.  A  copy 
of  the  MOE  manifest  for  the  wastes  is  presented  in  Appendix  C. 
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3.6.2    Wash  Water  and  Development  Water 

All  wash  waters  and  development  waters  generated 
during  the  Site  investigations,  were  collected  and  drummed.   The  drummed 
waters,  approximately  410  litres  (90  gallons)  were  stored  on  Site,  with  the  soil 
cuttings,  as  discussed  in  Section  3.6.1. 

According  to  the  MOE  guideline,  "Management  of  Waste 
Contaminated  Soils  at  Abandoned  Coal  Gasification  Sites",  water  collected 
from  coal  tar  waste  sites  may  be  discharged  to  municipal  sanitary  sewers 
provided  discharge  requirements  are  met.  Benzo(a)pyrene  (BAP)  is  the 
recommended  indicator  parameter  for  calculating  discharge  requirements  of 
the  waters.   The  maximum  allowable  concentration  of  BAP  discharged  to  the 
sanitary  sewer  from  coal  gasification  sites  is  required  to  be  calculated  to  ensure 
that  the  additional  incremental  concentration  of  BAP  in  sewage  treatment 
plant  effluent  is  not  increased  by  more  than  10  ppt  (0.01  ug/L). 

Based  on  the  MOE  guideline,  the  maximum  discharge  rate 
of  the  waters  to  the  sanitary  sewer  was  calculated  to  be  35  litres  per  minute 
(see  Appendix  D).  The  discharge  rate  was  calculated  based  on  an  average 
sewage  treatment  plant  flow  rate  of  1,250,000  gpd  (3,950  litre/min),  solubility 
limit  of  BAP  in  water  of  3.8  ug/L  and  a  treatment  plant  removal  efficiency  for 
BAP  of  70  percent. 

Based  on  the  total  volume  of  waters  at  the  Site  (410  litres), 
and  the  discharge  rate  of  35  litre/min.,  the  discharge  of  waters  was  calculated 
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to  require  a  minimum  discharge  period  of  twelve  minutes.  Upon  review  of 
the  discharge  flow  rates  discussed  above,  the  MOE's  Operations  Officer  for  the 
sewage  treatment  plant  in  Ingersoll,  requested  that  the  time  period  calculated 
for  discharge  be  doubled. 

On  July  13, 1988,  the  total  volume  of  waters  on  Site 
(410  litres)  were  discharged  to  the  westerly  most  sanitary  manhole  (MHW8) 
on  Avonlea  Street.  The  waters  were  discharged  over  a  total  time  period  of 
30  minutes,  thereby  satisfying  the  MOE  guidelines  and  the  additional  request 
of  the  MOE's  Operations  Officer. 
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4.0        GEQLOGIC/HYDROGFOI OGIC  EVALUATION 

4.1       REGIONAL  SETTING 

4.1.1    Regional  Geology 

The  Town  of  Ingersoll  is  located  in  the  Oxford  Till  Plain 
Physiographic  region  (Chapman  and  Putman,  1966).  The  region  is 
characterized  by  drumlins  and  flutings  which  have  a  northwest  alignment. 
The  till  sheet  mantling  much  of  North  and  West  Oxford  Townships  is 
identified  as  the  Zorra  till.  This  till  is  a  very  stiff,  commonly  fissile,  stony,  silt 
or  sand  till,  which  is  locally  quite  clayey  near  its  base  (Cowan,  1975).  The  till  is 
usually  less  than  6  metres  thick.  The  Zorra  till  is  thought  to  have  been  laid 
down  by  an  advance  of  the  Huron  lobe  and  perhaps  following  the  advance  of 
the  Lake  Erie  lobe,  the  last  active  glacier  at  the  end  of  the  Wisconsin 
glaciation,  which  deposited  the  Port  Stanley  till. 

The  Oxford  Till  Plain  Physiographic  region  is  also  crossed 
by  three  well  marked  valleys  cut  by  glacial  meltwater  streams.  The  South 
Branch  of  the  Thames  River,  an  underfit  stream,  occupies  a  deeply  incised 
glacial  meltwater  channel  that  cuts  across  the  till  plain  at  Ingersoll.  This 
valley  was  partly  infilled  with  glaciofluvial  outwash  sands.  The  glaciofluvial 
deposits  occurs  as  sand  and  gravels  in  terraces  along  the  major  meltwater 
channels  (Cowan,  1975).  The  sorting  of  these  deposits  are  highly  variable. 
The  sands  vary  from  very  coarse  to  fine  in  mean  grain  size  and  are  poorly 
sorted  to  well  sorted.  The  major  terrace  deposits  along  the  South  Branch  of 
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the  Thames  River  occur  at  an  elevation  less  than  15  metres  above  the 
modem  floodplain.  The  ancient  rivers,  by  cutting  away  the  overburden  from 
the  bedrock  have  made  the  quarrying  of  the  limestone  bedrock  in  the 
Beachville  area  possible. 

Modern  alluvium  is  mapped  adjacent  to  the  the  water 
courses  in  the  region.  These  deposits  consist  predominantly  of  gravels,  silts 
and  sands.  In  the  major  stream  valleys  these  deposits  are  usually  less  than  3 
metres  thick.    Along  the  Thames  River,  the  alluvium  consists  of  sand  and 
gravel  derived  from  reworked  till  or  gravel  (Cowan,  1975). 

The  total  thickness  of  the  glacial  overburden  in  Ingersoll 
varies  from  9.4  to  12.2  metres  along  the  Thames  River  valley  and  from  16.2  to 
34.7  metres  along  the  till  plain  as  determined  from  the  available  water  well 
records.  Generally,  the  thickness  and  nature  of  the  deposits  in  the  Ingersoll 
area  change  rapidly  and  the  deposits  are  predominantly  discontinuous. 

Rocks  of  Middle  Devonian  age  form  the  bedrock  in  the 
area.   The  Lucan  Formation,  of  the  Detroit  River  Group,  consists  of  limestone 
and  dolomite  which  dip  to  the  southwest.  The  Detroit  River  Limestones  are 
quarried  for  the  production  of  high-quality  calcium  limestone  for  lime, 
crushed  stone  and  fluxstone  at  Beachville  located  to  the  east  of  Ingersoll. 


4.1.2    Regional  Hydrogeology  and  Groundwater  Use 

The  study  area  is  located  southeast  of  the  Thames  River. 
The  river  system  appears  to  work  as  a  discharge  zone  for  the  extensive 
deposits  of  sand  and  gravel  located  along  its  banks.  The  influence  of  the  river 
to  the  regional  bedrock  aquifer  has  not  been  established. 

The  absence  of  ponds  and  lakes  in  the  area  may  indicate 
that  the  surficial  materials  are  permeable.  A  swampy  area  south  of  Ingersoll 
may  indicate  a  local  groundwater  discharge  zone  and  /or  perched  water 
conditions. 

The  Town  on  Ingersoll  gets  its  water  supply  from 
communal  municipal  bedrock  supply  wells.   A  total  of  nine  municipal  supply 
wells  are  located  within  and  in  near  vicinity  the  town.  The  wells  are 
completed  within  the  limestone  of  the  Detroit  River  Group.   Groundwater 
flow  within  the  bedrock  is  generally  north  to  south.   Under  pumping 
conditions,  flow  will  converge  on  the  major  pumping  centres.   The  locations 
of  the  wells  are  presented  on  Figure  4.1  and  their  logs  are  provided  in 
Appendix  E.  Of  the  nine  municipal  supply  wells  located  in  Ingersoll,  seven 
are  registered  as  holders  of  Permits  to  Take  Water  with  the  MOE.  These 
permits  are  also  provided  in  Appendix  E. 

Four  wells  are  currently  not  active  (September  1988). 
Well  #4,  located  north  of  the  Thames  River,  was  taken  out  of  production  as  a 
result  of  nitrate  contamination  (personal  communications,  MOE).    Well  #9  is 
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not  functional.  Well  #10  and  Well  #11,  situated  near  the  CAMI  plant 
immediately  north  of  Hwy  401,  were  scheduled  to  be  put  into  production  in 
early  October,  1988. 

The  average  pumping  rate  for  each  municipal  well  was 
calculated  over  a  seven  month  period  (January  to  July,  1987,  inclusive)  and 
these  rates  are  presented  on  Table  4.1.  These  wells  can  collectively  produce  up 
to  approximately  1,390  gpm  (105 1/s),  (personnel  communication,  PUC). 
Interference  effects  have  not  been  observed  at  other  wells  during  controlled 
Aquifer  Teste  (IWS,  1977). 

The  supply  well  located  closest  to  the  former  gasification 
plant  is  Well  #6,  at  Pump  House  2.  Well  #6  is  located  approximately  500 
metres  south  of  the  former  gasification  plant.  The  well  is  a  low  yield  standby 
well  that  is  used  only  in  periods  of  high  water  demand.  Based  on  the  average 
pumping  rate  for  Well  #6,  the  bedrock  underlying  the  former  gasification 
plant  may  be  within  the  recharge  area  of  this  well.  The  vertical  gradient 
between  the  bedrock  and  the  overlying  sands  and  gravels  at  the  site  was  not 
determined  within  the  scope  of  this  investigation.  The  estimated  capture 
zones  of  the  remaining  wells,  located  a  minimum  of  1.5  km  from  the  site,  do 
not  incorporate  the  area  of  the  former  gasification  plant. 

The  apparent  transmissivity  of  the  bedrock  aquifer  has 
been  determined  from  Aquifer  Tests  on  the  municipal  wells.  The  average 
transmissivity  is  in  the  range  of  298  m3/day  (IWS,  1977).  A  bulk  hydraulic 
conductivity  of  3.9  x  10"3  cm /sec  has  been  calculated  using  the  open  hole  in 
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NOTE: 


TABLE  4.1 

AVERAGE  MUNICIPAL  WELL  DISCHARGE 

WELL 

PUMP  HOUSE                AVERAGE  WELL  DISCHARGE 

NUMBER 

NUMBER                                 (gpm)    * 

3  5  247 

5  4  432 

6  2  29.8 

7  6  38.5 

8  7  135 


Average  pumping  rate  calculated  from  January  to  July  1987,  inclusive. 
Average  bedrock  transmissivity=  20,000  gal/day-ft  (298  m3/day) 
{IWS,  1977) 

Precipitation  available  to  groundwater  system^  1 00,000  gal/day/rni2 
{IWS,  1977) 


4.2       SITE  DESCRIPTION 

4.Z1    Site  Geology 

The  following  description  of  the  site  geology  is  interpreted 
from  boreholes  drilled  during  this  study.  The  site  can  be  generally  separated 
into  three  geologic  units.  These  units  are: 

1.  Fill 

2.  Sands  and  gravels 

3.  Limestone 


I 
I 


the  bedrock  of  the  production  well.  It  should  be  noted,  however,  that  the  % 

groundwater  in  the  limestone  bedrock  occurs  along  fractures  and  solution 
channels  and  the  bulk  hydraulic  conductivity  may  be  lower  than  the 
hydraulic  conductivity  of  the  producing  interval. 


I 
I 
I 


Much  of  the  upper  part  of  the  Thames  River  basin  is 
covered  with  thin  deposits  of  sand  and  gravel  which,  where  saturated  are 
exploited  by  numerous  shallow  wells,  however,  the  shallow  sands  and  ^ 

gravels  are  not  utilized  as  a  source  of  drinking  water  in  the  Ingersoll  area. 

I 
I 
I 
I 
I 
I 
I 
I 

The  distribution  of  the  stratigraphic  units  at  the  site  are 
shown  on  three  cross-sections  presented  on  Figure  4.2,  4.3  and  4.4.  The  $ 

locations  of  the  cross-sections  are  shown  previously  on  Figure  3.1.  The 
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various  stratigraphic  units  are  described  below.  It  should  be  noted  that  BH6- 
88  through  BH15-88  were  installed  using  a  solid  stem  auger  in  order  to 
determine  the  areal  extent  of  contamination.  Samples  were  collected  off  the 
auger  flights  and  as  a  result  the  descriptions  are  not  as  detailed  as  for  samples 
collected  by  the  continuous  sampler  or  by  the  split  spoon. 


Fill 


The  uppermost  unit  across  the  entire  site  is  fill.   The  fill 
consists  of  sand  and  gravel  with  some  silt.  The  material  is  well  graded, 
brown,  moist  and  often  penetrated  by  roots  in  the  upper  one  metre.  Bricks, 
wood  chips  and  steel  were  also  encountered  in  the  fill.  The  fill  varies  in 
thickness  from  1.16  to  4.57  metres.  The  thickest  fill  deposits  were 
encountered  along  the  CP  lands  northeast  of  the  fenced  area  at  BH14-88  and 
within  the  fenced  area  at  BH5-88.  During  the  drilling  of  BH5-88  it  was  noted 
that  the  augers  began  to  spin  freely  from  2.44  m  to  3.65  m  below  ground 
surface.  BH5-88  was  located  within  limits  of  a  former  iron  gas  holder.  Video 
taping  of  the  inside  of  the  void  indicated  what  appeared  to  be  a  10  inch  line 
running  toward  the  steel  shed  on  the  property.  The  steel  shed  is  probably  the 
former  gas  distribution  shed  and  was  the  only  building  left  standing  after  the 
explosion  which  levelled  the  remainder  of  the  gasification  plant.   The  cavern 
was  infilled  with  approximately  4.2  m3  of  0.4  MPa  cement.  The  weak  grout 
mixture  was  utilized  because  it  can  be  easily  excavated  with  a  backhoe  if  need 
be,  and  yet  strong  enough  to  support  the  weight  of  a  truck. 
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Sands  and  Gravels 

The  sands  and  gravels  encountered  below  the  fill  are 
glaciofluvial  deposits  which  occur  in  terraces  along  the  major  meltwater 
channels.  The  sorting  of  these  deposits  are  highly  variable.  The  unit  varied 
from  a  dense  fine  uniform  sand  to  a  poorly  sorted  sand  layered  with  silt  to  a 
well  graded  gravel.  The  gravels  predominantly  occurred  at  depth  overlying 
the  limestone  bedrock  at  OW1-88,  OW2-88,  OW3-88  and  OW4-88.  The  total 
thickness  of  the  gravels  varies  from  2.96  to  0.31  metres.  However,  given  that 
the  gravels  do  not  appear  to  be  continuous  beneath  the  site,  they  are  not 
identified  as  a  separate  geologic  unit. 

The  total  thickness  of  the  sand  and  gravel  unit  varies 
from  7.05  to  11.7  metres. 

Limestone  Bedrock 

Bedrock  was  encountered  at  6  of  the  15  boreholes  installed 
at  the  site.  The  bedrock  consists  of  a  very  hard  limestone  which  could  not  be 
penetrated  by  the  auger  rig.  A  contour  map  of  the  top  of  the  bedrock  is 
presented  as  Figure  4.5.  In  the  study  area,  the  bedrock  surface  generally  slopes 
gently  to  the  east  and  to  the  west  from  a  central  high  located  at  OW2-88  and 
BH15-88.  Regionally  the  bedrock  slopes  to  the  southwest. 
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4.2.2    Site  Hydrogeology 

The  hydrogeological  investigation  of  the  Ingersoll  Site  is 
limited  to  the  unconsolidated  deposits  overlying  the  limestone  bedrock.  The 
limestone  bedrock  could  not  be  penetrated  using  auger  drilling  techniques. 
The  bedrock  aquifer  is  utilized  as  a  source  of  groundwater  at  Ingersoll. 

The  water  level  data  obtained  March  23, 1988  have  been 
contoured  and  are  illustrated  on  Figure  4.6.  The  groundwater  flow  in  the 
sand  and  gravel  unit  is  directed  to  the  west  toward  the  Thames  River.  The 
elevation  (approximately  263  m  AMSL)  of  the  Thames  River  indicates 
groundwater  flow  from  this  unit  discharges  to  the  river. 

Perched  water  was  identified  directly  above  a  silt  seam  at 
location  OW2-88.  The  0.88  metre  thick  silt  seam  is  located  approximately  4.82 
metres  below  ground  surface.  Two  installations  were  completed  at  this 
location,  one  directly  above  the  uppermost  confining  layer  in  the  perched 
water  (OW2B-88)  and  the  second  was  installed  directly  above  bedrock  (OW2A- 
88).  The  uppermost  well,  OW2B-88,  remains  dry. 

Although  the  sorting  of  the  sand  and  gravel  unit  is 
variable,  a  representative  hydraulic  conductivity  of  this  unit  would  be  in  the 
order  of  10"4  cm /sec.  Based  on  the  water  table  contours  presented  on 
Figure  4.6,  the  horizontal  gradient  across  the  site  is  approximately  0.005. 
Using  this  gradient,  the  representative  hydraulic  conductivity  and  a  porosity 
of  0.3,  a  horizontal  groundwater  velocity  of  .53  metres/year  is  calculated  for 


31 


a  BMI5-88 

LEGEND 

•  OBSERVATION  WELL 

LOCATION 

■  BOREHOLE  LOCATION 


(264.09)    GROUNDWATER 
ELEVATION 

(MAR  23,1988) 

(m  AMSL) 

-264.0-    GROUNDWATER 

CONTOUR 


GROUNDWATER 
FLOW    DIRECTION 


CRA 


0OW4-88 
(  263  64 


AVONLEA    STREET 

BHII-88 


BH10-88 


figure  4.6 

GROUNDWATER   CONTOURS  "MAR  23, 1988 

INGERSOLL  COAL  TAR  INVESTIGATION 

Ministry  of  the  Environment 


2299-22/09/88-4-D- 1 


I 
I 
I 


the  Site.  The  western  boundary  of  the  Site  is  approximately  100  meters 
(shortest  distance)  from  the  Thames  River.   Based  on  the  above  information, 

$  the  travel  time  for  groundwater  in  the  sand  and  gravel  unit  from  the 

downgradient  Site  boundary  to  the  Thames  River  is  in  the  order  of  150  to  200 

I  yea.. 

I 
I 

I 
I 
I 
I 
I 
I 


I 
I 
I 
I 
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4.3       EXTENT  OF  VISUAL  CONTAMINATION 

A  dense,  non-aqueous  phase  liquid  (NAPL)  was 
intersected  in  nine  of  the  sixteen  borings  completed.  Based  on  the  waste 
characterization  performed  by  Ocean  Chem,  the  NAPL  has  been  shown  to 
consist  predominantly  of  coal  tar  which  contains  PAHs  (see  Section  5.2). 
Therefore,  for  purposes  of  this  report,  the  following  definitions  are  used: 

i)        Non-Aqueous  Phase  Liquid  (NAPL)  -  refers  to  that  portion  of  the  coal 
tar  which  is  not  dissolved  in  groundwater  and  can  be  visually 
identified  as  a  separate  and  distinct  material. 


^  ii)       Aqueous  Phase  Liquid  (APL)  -  refers  to  that  portion  of  the  coal  tar 

which  is  dissolved  in  groundwater  and  cannot  be  visually  identified  as 
a  separate  and  distinct  material. 


Coal  tar  typically  has  a  relative  density  of  between  1.2  and 
1.5  and  a  viscosity  approaching  130  centipoise.  Coal  tar  is  approximately  30% 
more  viscous  than  water.   Results  of  the  drilling  programs  indicate  that  coal 
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tar  NAPL  is  present  in  the  sand  and  gravel  unit  and  appears  to  extend  to  the 
top  of  the  bedrock.  The  presence  of  NAPL  contamination  in  the  bedrock,  if 
any,  could  not  be  determined  using  auger  drilling  techniques.  Coal  tar  NAPL, 
more  dense  than  groundwater  will  migrate  under  the  influence  of  gravity 
following  the  path  of  least  resistance. 

Coal  tar  NAPL  saturated  sands  cover  two-thirds  of  the  Site 
and  are  known  to  extend  off-site  as  far  as  BH9-88.  Coal  tar  NAPL  was  not 
encountered  northwest  of  the  Site  beyond  the  CPR  tracks.  Figure  4.7 
illustrates  the  identified  areal  extent  of  coal  tar  NAPL  saturated  sands 
intersected  in  the  borings.  Table  4.2  summarizes  the  extent  of  coal  tar  NAPL 
observed  in  all  boreholes  completed. 

Coal  tar  NAPL  saturated  sands  were  encountered  in 
BH1Q-88,  which  is  located  immediately  adjacent  to  the  residence  at  No.  92 
Avonlea  St.,  at  a  depth  of  approximately  ten  metres  (30  feet)  below  ground 
surface.  The  presence  of  coal  tar  NAPL  saturated  sands  at  this  location  is  well 
below  the  basement  of  this  residence,  estimated  to  be  2.5  metres  (eight  feet) 
below  ground  surface. 

Three  areas  of  contamination  are  identified  in  Figure  4.7 
although  they  are  of  a  single  source  (see  Section  5.2).  In  the  areas  of  BH12-88, 
BH13-88  and  BH14-88,  NAPL  was  encountered  in  the  fill  material.  The 
vertical  extent  of  the  NAPL  was  not  determined  as  this  was  not  within  the 
scope  of  the  extended  drilling  program.  It  is  not  possible  to  determine,  with 
existing  data,  whether  the  NAPL  encountered  at  these  locations  is  isolated  or 
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TABLE  4.2 

SUMMARY  OF  CONTAMINATION 
OBSERVED  IN  BOREHOLES 


Ground 

Borehole             Surface 
Number             Elevation 
(m)* 

Total 

Depth 

(mBGS) 

Degree  of 
Contamination 

Initial  Drilling  Program 
OW1-88                271.18 

12.98 

slight  odour 

no  visible 
contamination 

OW2A-88              269.88 

10.97 

no  visible 

orodourous 

contamination 

OW2B-88  270.34  4.82  no  visible 

orodourous 
contamination 


Stratigraphic 

Description  (1 ) 
(Depths  in  m  BGS) 


Comments 


0.0-1.25     SW-GW  SAND&GRAVEL(Fill)  Hnu(BS)=2ppm 
1.25-11.58  SP  SAND 

11 .58-12.95  GW  GRAVEL  Hnu  (BS)  =1  ppm 

12.95-12.98  LIMESTONE  (auger  refusal) 


0.0-3.92 
3.92-4.82 
4.82-5.69 
5.69-10.05 


ML  SILT  (Fill) 

SMSAND 

OL  ORGANIC  SILT 

SPSAND 


10.05-10.97  GW  GRAVEL 
at  10.97     LIMESTONE  (auger  refusal) 

STATIGRAPHY  AS  PER  OW2A-88 


Hnu  (BS)  =1  ppm 


Hnu  (BS)  =1  ppm 


OW3-88 


269.81 


10.97 


OW4-88 


266.68 


8.29 


gross  contamination 
(5.8m  to  EOH) 


no  visible 

orodourous 

contamination 


0.0-1 .53     ML-GM  SILT  &  GRAVEL  (Fill) 
1.53-2.75    ML-SM  SAND  (Fill) 

2.75-10.67  SM-SPSAND 

10.67-10.97  GW  GRAVEL 
at  10.97     LIMESTONE  (auger  refusal) 


0.0-1.16  ML  SILT  (Fill) 

1.16-3.72  SMSAND 

3.72-5.33  SW  SAND 

5.33-8.29  GP-GW  GRAVEL 

at  8.29  LIMESTONE  (auger  refusal) 


see  note  (2) 
Hnu  (A)=35  ppm 
Hnu(A)=5.0ppm 
Hnu(BS)=1.5ppm 
Hnu  (HS)=>1000  ppm 
Hnu  (BS)=2.0  ppm 
Hnu(BS)=1.5ppm 
Hnu  (A)=55  ppm 

Hnu(BS)=1.0ppm 


Hnu(BS)=1.0ppm 
continued . . . 


TABLE  4.2 

SUMMARY  OF  CONTAMINATION 

OBSERVED  IN  BOREHOLES 

Borehole 
Number 

Ground 

Surface 

Elevation 

(m)» 

Total 

Depth 

(mBGS) 

Degree  of 
Contamination 

Stratigraphic 

Description  (1) 

(Depths  in  m  BGS) 

Comments 

BH5-88 

270.62 

4.57 

raw  product 

0.0-0.37  _  GW  GRAVEL  (Fill) 
0.37-2.59    FILL  (construction  rubble) 
2.59-3.87    VOID 
3.87-4.57    COAL  TAR 

Hnu(BS)=1.5ppm 
Hnu(BS)=1.5ppm 
Hnu  (BS)=3.0  ppm 
Hnu  (BS)=20.0  ppm 
see  note  (3) 

Extended  Drilling  Program 
BH6-88  270.62 


BH7-88 


270.18 


10.67 


10.67 


odourless 

slight  odour 

gross  contamination 


gross  contamination 
(5.2m  to  EOH) 


0.0-3.05  SM-GW  SAND  &  GRAVEL  (Fill) 

3.05-6.10  SMSAND 

6.10-10.67  SMSAND 

0.0-1.53  SM-GW  SAND  &  GRAVEL  (Fill) 

1.53-4.58  SMSAND 

4.58-10.67  SMSAND 


BH8-88 


267.58 


no  visible 

orodourous 

contamination 


0.0-9.02     SM  SAND 

at  9.02      LIMESTONE  (auger  refusal) 


BH9-88 


267.36  9.14         5cm  of  contamination 

at  73m 


0.0-9.14     SM  SAND 


BH10-88  270.08  10.67         gross  contamination 

(9.9m  to  EOH) 


0.0-10.67    SMSAND 


BH11-88  270.74  10.67  no  visible 

orodourous 
contamination 


0.0-10.67    SM  SAND 


BH12-88  267.27  4.57  gross  contamination 

33m  to  EOH 


0.0-4.57     SM-GW  SAND&  GRAVEL  (Fill) 


continued 


TABLE  4.2 

SUMMARY  OF  CONTAMINATION 
OBSERVED  IN  BOREHOLES 


Ground 

Borehole 

Surface 

Total 

Degree  of 

Number 

Elevation 

Depth 

Contamination 

(m)» 

(mBGS) 

BH13-88 


BH14-88 


BH15-88 


NOTES: 


267.17 


267.2 


267.19 


Stratigraphic 

Description 

(Depths  in  m  BGS) 

3.05       slight  odour  (grd-2.1m)  0.0-3.05     SM-GW  SAND&  GRAVEL  (Fill) 

gross  contamination  (2.1m-EOH) 


Comments 


3.05         slight  odour  (grd-2m) 
gross  contamination.  (2  m-EOH) 

9.14  no  visible 

orodourous 
contamination 


0.0-3.05     SM-GW  SAND&  GRAVEL  (Fill) 


0.0-7.92 
7.92-9.14 


SM  SAND 
BEDROCK 


(1)  Based  on  Unified  Soil  Classification  System 

(2)  All  Hnu  readings  for  this  well  were  taken  between  depths  of  6.1m  and  10.7  m  bgs. 
Hnu  (A)-  represents  Hnu  reading  taken  in  the  augers 

Hnu  (BS)-  represents  Hnu  reading  taken  in  the  breathing  space 
Hnu  (HS)-  represents  Hnu  reading  taken  in  the  headspace 
(3)  At  Hnu  reading  of  20  ppm,  the  drilling  was  shut  down  and  level  B  Health  and  Safety  was  invoked. 
At  the  south  fenceline  Hnu  readings  were  15,1.0,  and  1.5  ppm  and  in  the  headspace  the  Hnu  reading  was  >1000  ppm 


continuous  across  the  Site.   It  is  of  interest  to  note,  however,  that  information 
provided  to  CRA  by  the  Town  of  Ingersoll  on  June  6,  1988,  indicated  that 
during  the  course  of  the  geotechnical  investigation  conducted  for  the  plaza 
located  southeast  of  the  Site,  Trow  (1979)  reported  intersecting  fill  heavily 
contaminated  by  "oil"  in  BH5-79  (see  Appendix  F).   The  "oil"  contamination 
is  reported  to  continue  into  the  underlying  sand  and  extends  down  to  the 
water  table.  The  approximate  location  of  the  borehole  (BH5-79)  is  midway 
between  OW1-88  and  BH14-88.   If  the  "oil"  contamination  is  in  fact  coal  tar, 
then  the  contamination  may  extend  further  than  indicated  in  Figure  4.7  and 
may  in  fact  be  continuous  across  the  Site. 


4.4       REVIEW  OF  SERVICE  PLANS 

Service  plans  for  the  area  in  the  vicinity  of  the  Site  were 
requested,  however,  they  were  not  available  from  the  town  Engineering 
Department.   However,  a  203-mm  diameter  sanitary  sewer  and  a  102-mm 
diameter  high  pressure  gas  main  are  known  to  exist  below  Avonlea  Street 
and  extend  no  further  than  No.  89  Avonlea  Street.   A  watermain  is  also 
assumed  to  exist  along  Avonlea  Street.  A  storm  sewer  was  not  observed 
along  Avonlea  Street.  A  sanitary  trunk  sewer  is  also  located  between  the  CPR 
railway  and  OW4-88  (see  Figure  4.7). 

The  depth  to  groundwater  in  the  vicinity  of  the  building 
at  No.  89  Avonlea  St.  is  approximately  five  metres  and  in  the  area  of  OW4-88 
is  approximately  three  metres.   The  minimum  depth  to  coal  tar  NAPL  on  Site 
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(BH5-88)  is  approximately  four  metres.  It  is  reasonable  to  assume  that  the 
services  along  Avonlea  Street,  would  be  installed,  at  a  maximum  depth, 
immediately  below  frost  depth  penetration  (approximately  1.5  metres). 
Therefore,  it  is  reasonable  to  conclude  that  all  the  underground  services  along 
Avonlea  Street  are  constructed  above  the  groundwater  table  and  will  not  be 
impacted  or  have  an  impact  on  potential  coal  tar  NAPL  and /or  APL. 
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5.0        ANALYTICAL  RESULTS 

As  discussed  in  Sections  3.2  and  3.5,  soil  and  groundwater 
samples  were  collected  for  chemical  analyses.  The  analytical  results  for  the 
soil  and  groundwater  samples  are  presented  and  assessed  in  the  following 
sub-sections. 


5.1       DATA  VALIDATION 

The  following  details  an  analytical  data  assessment  and 
validation  of  the  results  obtained  by  the  four  analytical  laboratories  involved 
for  the  analytical  samples  collected  at  the  Ingersoll  Site. 

The  evaluation  of  the  analytical  data  was  based  on  the 
information  provided  in  the  report  package  supplied  by  the  contract 
laboratories  involved,  including:  field  duplicate  data,  lab  blank  data,  field 
blank  data,  as  well  as  recovery  data  from  matrix  and  surrogate  spikes.  The 
analytical  data  was  assessed  for  consistency,  accuracy  and  precision  based  on 
the  review  of  the  recovery  data  as  weU  as  the  comparability  of  the  duplicate 
analyses. 

Four  laboratories  were  involved  in  the  analyses  of  the 
Ingersoll  samples:  Novalab  Ltd.,  Lachine,  Que.,  was  responsible  for  the 
organic  analyses;  Beak  Analytical  Services,  Brampton  performed  the  metals 
analyses;  OceanChem  Group,  Dartmouth,  N.S.  provided  the  organic 
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characterization/classification;  and  Conestoga-Rovers  &  Associates  analyzed 
the  samples  for  the  groundwater  quality  indicator  parameters. 

Novalab  had  a  computer  problem  which  caused  a  loss  of 
the  data  associated  with  the  first  analyses  of  Ingersoll  samples  OW4-88  and 
OW3-88  (Duplicate).  As  a  result,  these  two  samples  had  to  be  analyzed  a 
second  time.  In  addition,  two  Ingersoll  samples  (OW4-88  and  OW2A-88)  had 
very  low  d8-naphthalene  extraction  recoveries  and  as  a  result,  were 
quantified  using  the  purgeable  analysis  data.  However,  the  surrogate 
recoveries  and  field  duplicate  data  shows  that  the  methods  used  were  in 
control  and  the  analyses  were  reproducible. 

Based  on  CRA's  review  of  the  data  reported  by  Novalab 
for  the  organics  and  by  Beak  Analytical  Services  for  the  metals  analyses,  it  is 
apparent  that  the  data  associated  with  the  analyses  of  the  samples  are 
acceptable,  accurate  and  complete,  with  the  exceptions  and  specific 
qualifications  noted  above  and  in  Section  5.3.  Consequently,  with  these 
qualifications  and  recommendations  duly  noted,  this  data  may  be  used  for  its 
original  intended  purpose. 
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5.2       WASTE  CHARACTERIZATION 

Three  soil  samples  were  selected  and  submitted  to 
OceanChem  for  waste  characterization.  OceanChem's  analytical  report  is 
presented  in  Appendix  G. 

One  sample  was  collected  from  BH3-88  at  a  depth  of 
approximately  7.6  metres;  the  second  sample  was  collected  from  BH5-88 
immediately  below  the  void;  and,  the  third  sample  was  collected  from  BH12- 
88  at  a  depth  of  approximately  3.4  metres. 

All  samples  were  characterized  by  capillary  gas 
chromatography,  with  flame  ionization  detection.   Ocean  Chem  reported  that 
a  high  degree  of  chromatographic  pattern  similarity  was  observed  in  all  three 
samples.  The  majority  of  components  in  all  three  samples  appear  to  be 
aromatic  hydrocarbons  (most  likely  both  alkylated  and  non-alkylated 
polynuclear  aromatic  hydrocarbons  (PAHs).  A  high  degree  of  similarity  was 
observed  in  all  three  samples,  however,  the  sample  collected  from  BH3-88 
contained  several  early  eluting  compounds,  not  observed  in  the  other  two 
samples.  Although  the  identity  of  these  compounds  has  not  been  established 
by  confirmatory  techniques  such  as  capillary  gas  chromatography/ mass 
spectroscopy  (GC/MS),  the  identity  of  the  additional  early  eluting  compounds 
appears  to  be  consistent  with  the  presence  of  PAHs. 

It  can  be  concluded,  therefore,  that  all  three  samples 
contain  a  majority  of  PAHs  and  most  likely  originate  from  a  common  source. 


Since  the  wastes  contain  similarly  PAHs,  it  is  confirmed  that  the  waste 
present  below  the  Site,  is  coal  tar. 


5.3       GROUNDWATER  DATA  AND  ASSESSMENT 

A  complete  set  of  groundwater  samples  were  collected 
from  the  observation  wells  (except  OW2B-88  which  was  dry)  and  were 
analyzed  for  the  parameters  summarized  previously  on  Table  3.4. 

The  complete  analytical  reports  are  presented  in 
Appendix  H.  The  analytical  data  for  general  chemistry,  trace  metals  and 
organics  (volatiles  and  PAHs)  are  summarized  in  Tables  5.1,  5.2  and  5.3, 
respectively. 

As  illustrated  on  Figure  4.6,  presented  previously, 
observation  well  OW1-88  is  upgradient  of  the  old  manufactured  gas  plant  site. 
No  visual  evidence  of  NAPL  was  detected  in  this  well  (see  Table  4.2).  This 
well,  therefore,  serves  to  monitor  the  background  groundwater  quality, 
relative  to  the  Site. 

Observation  well  OW2A-88  is  located  in  the  northwestern 
corner  of  the  Site,  outside  the  identified  limits  of  coal  tar  NAPL  saturated 
sands  (see  Figures  4.4  and  4.7).  This  well  is  located  downgradient  to  the 
northeastern  portion  of  the  Site,  and  serves  to  monitor  downgradient  APL 
concentrations,  relative  to  the  Site. 
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TABLE  5.1 
GENERAL  CHEMISTRY 


Parameter 

Concentrator 

i  (mq/L)       (1 

Drinking 

OW1-88 

OW2A-88 

OW3-88 

OW3-88 

OW4-88 

Bailer 

Water 

pH 

(Dup.) 

Rinse 

Guidelines 

7.18 

7.16 

7.05 

7.11 

7.21 

8.08 

6.5-8.5 

Alkalinity 

370 

378 

437 

424 

372 

2.1 

- 

Bicarb.  Alk. 

370 

378 

437 

424 

372 

2.1 

- 

Calcium 

188 

188 

192 

214 

123 

<1.0 

- 

Calcium  (Beak) 

182 

167 

180 

187 

109 

0.20 

- 

Chloride 

177 

492 

152 

149 

1  8 

<1.0 

250    * 

COD 

226.0 

74.0 

52.0 

55.0 

80.0 

61.0 

- 

NH3-N 

0.05 

0.08 

0.25 

0.11 

0.88 

<0.02 

- 

TKN 

2.58 

0.76 

0.83 

0.77 

2.84 

<0.02 

0.15       *(2) 

Phenols 

0.014 

<0.001 

<0.001 

<0.001 

<0.001 

0.003 

0.002     * 

Potassium  (Beak) 

19.4 

15.8 

17.1 

17.6 

9 

<0.05 

- 

Sodium  (Beak) 

86 

240 

100 

102 

15.5 

<0.5 

- 

Sulfate 

119.0 

93.0 

117.0 

151.0 

13.0 

<1.0 

500     ' 

Thiocyanate 

<0.10 

0.10 

<0.10 

<0.10 

<0.10 

<0.10 

- 

T  0  C  (Beak) 

1.5 

1.50 

1.5 

1.5 

3.5 

3.0 

5.0   * 

Sulfite 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

- 

Hardness 

648 

632 

680 

652 

432 

<2.0 

- 

NOTES: 


(1)  All  concentrations  in  rng/L  except  pH  and  Hardness. 

All  analyses  conducted  by  CRA  unless  otherwise  noted  in  parameter  column. 

*      Maximum  Desirable  Concentrations  (Aesthetics)  -  Ontario  Drinking  Water  Objectives,  Revised  1983 
Drinking  Water  Guideline  not  available. 

(2)  TKN  minus  NH3-N 


TABLE  5.2 

TRACE  METALS  ANALYSIS  OF  GROUNDWATER 


Parameter 

Concentration  (mq/L) 

Drinking 

OW1-88 

OW2A-88 

OW3-88 

OW3-88 

OW4-88 

Bailer 

Trip 

Water 

Aluminum 

(Dud.) 

Rinse 

Blank 

Guidelines 

0.20 

0.18 

0.20 

0.20 

0.14 

<0.02 

<0.02 

. 

Barium 

0.20 

0.23 

0.17 

0.17 

0.05 

<0.01 

<0.01 

. 

Beryllium 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

. 

Cadmium 

<0.0001 

<0.0001 

0.0001 

0.0002 

<0.0001 

<0.0001 

<0.0001 

0.005    (1) 

Chromium 

0.01 

0.01 

0.01 

0.02 

<0.01 

<0.01 

<0.01 

_ 

Cobalt 

0.02 

0.02 

0.02 

0.02 

0.01 

<0.01 

<0.01 

_ 

Copper 

0.055 

0.065 

0.020 

0.020 

0.030 

<0.005 

<0.005 

1.0    (2) 

Iron 

<0.02 

<0.02 

0.02 

0.02 

<0.02 

<0.02 

<0.02 

0.3    (2) 

Lead 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.008 

0.001 

0.05    (1) 

Magnesium 

34 

37 

38 

39 

18.2 

<0.05 

<0.05 

1.0    (1) 

Magnesium  (CRA) 

43.7 

39.9 

48.6 

28.7 

30.1 

<1.0 

<1.0 

Manganese 

0.57 

1.68 

0.59 

0.60 

0.62 

<0.01 

<0.01 

0.05    (2) 

Molybdenum 

0.07 

0.09 

0.08 

0.07 

0.03 

<0.01 

<0.01 

_ 

Nickel 

0.01 

0.01 

0.02 

0.02 

<0.01 

<0.01 

<0.01 

m 

Strontium 

2.1 

4.4 

2.9 

2.9 

0.60 

<0.01 

<0.01 

. 

Vanadium 

0.015 

0.015 

0.015 

0.015 

0.005 

<0.005 

<0.005 

_ 

Zinc 

0.08 

0.04 

0.11 

0.10 

0.03 

<0.01 

<0.01 

5.0    12) 

NOTES: 

(1)  Maximum  Acceptable  Concentrations  (Health)  -  Ontario  Drinking  Water  Objectives,  Revised  1983 

(2)  Maximum  Desirable  Concentrations  (Aesthetics)  -  Ontario  Drinking  Water  Objectives,  Revised  1983 
All  analyses  conducted  by  CRA  unJess  otherwise  noted  in  parameter  column. 

-     Drinking  Water  Guidelines  not  available 
All  parameters  for  metals  analysis  field  filtered  (0.45  micron) 


TABLE  5.3 


VOLATILES  AND  PAH's 


Parameter 

Concentration  (uq/L) 

Trip 

Lab 

Method 

OW1-88 

OW2A-88 

OW3-88 

OW3-88 

OW3-88 

OW4-88 

Bailer 

Trip 

Blank 

Blank 

Detection 

VOLATILES: 

(Dup.) 

(Dup.) 

Rinse 

Blank 

(Dup.) 

Limit 

Benzene 

TR 

2.3 

- 

TR 

TR 

27 

TR 

- 

TR 

2 

Chlorobenzene 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

1 ,2-Dichlorobenzene 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

1 ,3-Dichlorobenzene 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

1 ,4-Dichlorobenzene 

- 

- 

- 

- 

- 

- 

« 

- 

- 

2 

Ethylbenzene 

- 

- 

- 

- 

- 

7.7 

- 

- 

- 

2 

A-Methylstyrene 

- 

- 

- 

2 

2 

- 

- 

- 

- 

2 

Methylstyrene  Isomers 

- 

- 

2.4 

- 

- 

2.7 

- 

- 

- 

2 

Mesitylene 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

Toluene 

TR 

6.3 

- 

4.4 

5 

8.5 

3.8 

3.5 

1  1 

2 

M+P  Xylene 

- 

- 

- 

- 

- 

5.8 

- 

- 

- 

2 

O-Xylene 

- 

- 

- 

- 

- 

1  8 

• 

- 

- 

2 

Other  Aromatic  Compounds 

- 

- 

6.8 

6.9 

7.2 

49 

- 

- 

- 

2 

Styrene 

- 

- 

- 

- 

- 

- 

- 

• 

- 

2 

PAH's: 

Naphthalene 

0.05 

2* 

50 

37 

N/A 

112* 

0.1 

TR 

N/A 

0.05 

0.05 

Benzo(a)Pyrene 

- 

- 

- 

- 

N/A 

- 

- 

- 

N/A 

- 

0.05 

NOTES: 


All  analyses  conducted  by  Novalab. 

Other  Aromatic  Compounds  =  Total  concentration  of  three  trimethylbenzene  isomers  using  the  response  factor  of  mesitylene. 

Result  less  than  method  detection  limit. 
TR   Trace  compound  detected. 

Values  calculated  from  the  purgeables  analysis  data. 
N/A  -  Not  Analyzed 
Bailer  rinse  was  collected  after  OW1-88  was  sampled 


Observation  well  OW3-88  is  located  along  the 
southwestern  boundary,  downgradient  of  the  Site.  As  illustrated  on 
Figure  4.3,  this  well  is  screened  within  coal  tar  NAPL  saturated  sands.  This 
well,  therefore,  serves  to  monitor  downgradient  APL  and  NAPL 
concentrations,  relative  to  the  Site. 

Observation  well  OW4-88  is  located  west  of  the  Site,  across 
the  CPR  railway,  directly  downgradient  of  the  Site.  This  well  is  beyond  the 
limits  of  visible  coal  tar  NAPL  saturated  sands  and  serves  to  monitor 
downgradient  groundwater  concentrations,  relative  to  the  Site. 

A  review  of  the  general  chemistry  data,  summarized  on 
Table  5.1,  indicates  that  with  the  exception  of  chloride  in  OW2A-88  and  OW4- 
88  and  sulfate  in  OW4-88,  all  parameters  exhibit  similar  concentrations  in  the 
background  and  downgradient  wells.  As  discussed  above,  observation  wells 
OW2A-88  and  OW4-88  are  located  outside  the  limits  of  coal  tar  NAPL 
saturated  sands,  downgradient  of  the  Site.  Well  OW3-88  is  located  and 
screened  within  identified  limits  of  coal  tar  NAPL  saturated  soils.   The  levels 
of  chloride  and  sulfate  in  OW3-88  are  very  similar  to  those  detected  in  the 
background  well.  Therefore,  the  changes  in  concentrations  of  chloride  in 
OW2A-88  (elevated)  and  OW4-88  (decreased)  and  of  sulfate  in  OW4-88 
(decreased)  are  expected  to  be  the  result  of  localized  interferences  in 
groundwater  quality,  not  associated  with  coal  tar  contamination. 
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A  review  of  the  trace  metals  data,  summarized  on 
Table  5.2,  indicates  that  all  parameters  exhibit  similar  concentrations  in  the 
background  and  downgradient  observation  wells. 

A  review  of  the  data  summarized  on  Table  5.3  indicates 
that  trace  levels  of  benzene  and  toluene  were  detected  in  the  background  well 
OW1-88.  Trace  levels  of  benzene  were  also  detected  in  the  bailer  rinsate  and 
trip  blank,  indicating  the  trace  levels  in  OW1-88  are  due  to  either  field 
decontamination  and /or  laboratory  contamination.   Naphthalene  was 
detected  in  OW1-88  at  a  concentration  of  0.05  ug/L.  Naphthalene  was  also 
detected  in  the  bailer  rinsate  at  0.1  mg/L,  the  lab  blank  at  0.05  ug/L,  and  trace 
levels  were  detected  in  the  trip  blank.   Therefore,  the  naphthalene  detected  in 
OW1-88  can  be  attributed  to  field  decontamination  and/or  laboratory 
contamination.   In  summary,  no  real  volatiles  or  FAHs  were  detected  in  the 
groundwater  sample  from  OW1-88. 

Benzene  and  toluene  were  the  only  volatiles  detected  in 
downgradient  well  OW2A-88.  Benzene  was  detected  at  a  concentration  of 
2.3  ug/L  and  toluene  at  a  concentration  of  6.3  ug/L.  Toluene,  however,  was 
also  detected  in  the  trip  blank  at  11  ug/L  and  in  the  bailer  rinsate  at  3.8  ug/L. 
Therefore,  the  toluene  detected  in  OW2A-88  can  be  attributed  to  laboratory 
contamination  and/or  field  decontamination.   Naphthalene  was  detected  in 
OW2A-88  at  a  concentration  of  2  ug/L  and  is  considered  a  real  value. 

Benzene,  styrenes  and  toluene  were  the  only  volatiles 
detected  in  downgradient  well  OW3-88.  Similar  to  the  toluene  and  benzene 
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detected  in  OW1-88,  the  toluene  and  benzene  detected  in  OW3-88  are 
attributed  to  laboratory  and/or  field  decontamination.  Styrene  (A- 
Methylstyrene,Methylstyrene  Isomers)  was  detected  at  a  maximum 
concentration  of  2.4  ug/L.  Naphthalene  was  detected  in  OW3-88  at  a 
maximum  concentration  of  50  ug/L.   BAP  was  not  detected  in  OW3-88,  even 
though  it  is  screened  within  the  coal  tar  NAPL  saturated  sands. 

Benzene,  ethylbenzene,  styrene,  toluene  and  xylenes  were 
all  detected  at  elevated  levels  in  OW4-88  and,  with  the  exception  of  toluene, 
all  values  are  considered  real.  Naphthalene  was  detected  in  OW4-88  at  a 
concentration  of  112  ug/L.  BAP  was  not  detected  in  OW4-88. 

Observation  well  OW4-88  is  located  approximately 
45  metres  downgradient  of  the  Site.  No  visual  and /or  olfactory  evidence  was 
noted  during  the  installation  of  this  well. 

As  discussed  previously,  the  groundwater  flow  in  the 
sand  and  gravel  unit  discharge  to  the  Thames  River  and  is  not  used  as  a 
drinking  water  supply.  The  MOE  has  established  'Ambient  Water  Quality 
Advisory'  levels  which  include  the  parameters  detected  at  OW4-88.   The 
"Ambient  Water  Quality  Advisory'  levels  for  benzene,  ethylbenzene,  total 
xylene,  styrene  and  naphthalene  are  250  ug/L,  70  ug/L,  100  ug/L,  15  ug/L  and 
62  ug/L,  respectively  (personal  communication,  November  18,  1988  MOE). 
Only  the  concentration  of  the  naphthalene  of  112  ug/L  detected  in 
groundwater  at  OW4-88,  exceeds  the  'Ambient  Water  Quality  Advisory' 
level. 
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Groundwater  contamination  (APL)  ,  resulting  from 
dissolution  of  coal  tar  components,  moves  with  the  groundwater.   However, 
because  of  the  limited  water  solubility,  preferential  partitioning  and 
adsorption  of  most  coal  tar  components,  the  movement  of  APL  contaminants 
may  be  substantially  retarded  in  a  groundwater  environment.  According  to 
the  "Water-Related  Environmental  Fate  of  129  Priority  Pollutants  Volume  H" 
(Callahan,  et  al  1979)  prepared  for  the  USEPA,  benzene,  ethylbenzene  and 
specifically  naphthalene  will  be  adsorbed  by  organic  material.  The  rate  of  APL 
flow,  therefore,  is  assumed  to  be  slower  than  that  of  groundwater. 


5.4       SUMMARY  OF  RESULTS 

Based  on  the  information  presented  in  the  previous 
Sections,  the  following  observations  are  made: 

1)  The  Site  is  generally  separated  into  three  geologic  units:  fill;  sands  and 
gravels;  and  limestone.  The  fill  varies  in  thickness  from  1.16  to 

4.57  metres.  The  sands  and  gravels  vary  in  thickness  from  7.05  to 
11.7  metres.  The  total  average  thickness  of  the  overburden  is 
10.2  metres. 

2)  The  groundwater  flow  in  the  overburden  discharges  to  the  Thames 
River,  and  is  not  used  as  a  drinking  water  supply. 
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3)  The  Town  of  Ingersoli  gets  its  water  supply  from  communal  municipal 
bedrock  supply  wells.   The  nearest  communal  well  (Well  #6)  is  some 
500  metres  from  the  Site.  The  well  is  a  low  yield  standby  well  that  is 
only  used  in  periods  of  high  water  demand.  The  recharge  area  for  the 
standby  well  may  extend  to  the  limestone  underlying  the  Site.  The 
communal  system  consists  of  four  wells,  in  addition  to  the  standby 
well  collectively  producing  up  to  approximately  1,390  gpm  (105 1/s). 
The  main  producing  wells  are  located  a  minimum  of  1.5  km  from  the 
former  coal  gasification  plant  Site.  The  vertical  gradient  between  the 
bedrock  and  the  overburden  sand  and  gravel  unit  has  not  been 
determined. 

4)  Coal  tar  NAPL  (refers  to  that  portion  of  coal  tar  which  is  not  dissolved 
in  groundwater  and  can  be  visually  identified  as  a  separate  and  distinct 
material)  saturated  sands  cover  two-thirds  of  the  Site  and  are  known  to 
extend  off  Site  25  metres  as  far  as  BH9-88  (see  Figure  4.7).  The  coal  tar 
NAPL  saturated  sands,  which  are  approximately  nine  metres  thick  at 
location  BH5-88,  are  covered  by  approximately  four  metres  of  fill. 
BH5-88  represents  the  maximum  thickness  of  coal  tar  NAPL  saturated 
sands  which  thin  out  in  all  directions  from  this  location.  The  coal  tar 
NAPL  saturated  sands  extend  down  to  the  top  of  bedrock.  Coal  tar 
NAPL  saturated  fill  is  present  to  the  north  (BH12-88  and  BH14-88)  and 
west  (BH13-88)  of  Site.  The  full  horizontal  and  vertical  extent  of 
contamination  off  Site  was  not  determined. 
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5)  Waste  characterization  of  the  coal  tar  NAPL  from  the  Site  indicates  that 
the  coal  tar  present  on  and  off  Site  most  likely  originated  from  a 
common  source. 

6)  Based  on  available  data,  coal  tar  NAPL  has  not  affected  the  general 
chemistry  and  trace  metals  parameters  in  the  groundwater  on  Site. 
Coal  tar  indicator  parameters  (i.e.  benzene,  and  naphthalene)  were 
detected  in  the  groundwater  on  Site. 

7)  Based  on  available  data,  groundwater  in  the  area  of  OW4-88, 
downgradient  of  the  Site,  has  been  affected  by  volatiles  and 
naphthalene.   The  full  extent  of  groundwater  contamination  cannot  be 
determined  based  on  available  data. 

8)  Based  on  available  data,  air  quality  at  the  Site  has  not  been  affected  by 
coal  tar  related  parameters. 


5.5       ENVIRONMENTAL  SIGNIFICANCE 

Based  on  current  conditions,  the  coal  tar  NAPL  saturated 
material  is  covered  sufficiently  to  prevent  exposure  to  the  waste  through 
existing  on-Site  activities.  Existing  data  also  indicates  that  the  air  quality 
above  the  Site  has  not  been  affected  by  the  presence  of  coal  tar  NAPL. 
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The  full  horizontal  and  vertical  extent  of  the  coal  tar 
NAPL  off  Site  has  not  been  determined,  however,  is  anticipated  to  be 
restricted  to  the  vicinity  of  the  Site.  The  likelihood  of  coal  tar  NAPL  from  the 
Site  reaching  the  Thames  River  is  extremely  low. 

The  groundwater  in  the  overburden  on  Site  has  been 
impacted  by  coal  tar  APL.  The  groundwater  in  the  overburden  is  not  used  as 
a  drinking  water  supply,  however,  the  bedrock  underlying  the  Site  may  be 
within  the  recharge  area  of  municipal  supply  Well  #6.  The  vertical  gradient 
between  the  bedrock  and  the  overburden  at  the  Site  was  not  determined.  The 
MOE  collected  a  raw  water  sample  from  Well  #6  on  March  23, 1988.  The 
analytical  results  indicate  that  the  well  has  not  been  impacted  by  coal  tar 
related  parameters. (Personal  communication,  MOE). 

The  groundwater  flow  in  the  overburden  discharges  to 
the  Thames  River.   The  travel  time  for  groundwater  in  the  overburden  from 
the  downgradient  Site  boundary  to  the  Thames  River  was  calculated  to  be  in 
the  order  of  150  to  200  years.  It  can  be  reasonably  assumed  that  coal  tar  APL 
migration  to  the  Thames  River  might  occur,  however,  the  concentrations  of 
APL  will  decrease  with  distance  from  the  Site.  The  decrease  in  APL 
concentrations  can  be  attributed  to  groundwater  dilution  and  volatilization 
for  the  volatile  components  (i.e.  benzene  and  ethylbenzene)  and  groundwater 
dilution  and  biodegradation  for  the  PAHs  (i.e.  naphthalene). 

The  MOE  collected  three  surface  water  and  sediment 
samples  from  the  Thames  River  on  June  20, 1988.   One  surface  water  and  one 
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sediment  sample,  respectively,  were  collected  from  locations  upstream, 
adjacent  and  downstream  of  the  Site.  The  analytical  results  for  the  surface 
water  samples  indicate  that  the  water  has  not  been  impacted  by  coal  tar  related 
parameters.  The  analytical  results  for  the  sediment  samples  are  not  available. 
(Personal  communications,  MOE). 

Notwithstanding  the  above,  insufficient  data  is  available 
know  how  far  the  coal  tar  APL  has  migrated  from  the  site. 
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6.0        RECOMMENDATIONS 

It  is  recommended  that  the  coal  tar  contamination  (i.e. 
NAPL)  found  on  and  off  Site  be  registered  on  the  land  title(s).  Restrictions  on 
future  land  uses  should  include,  but  not  be  limited  to,  no  change  in  land  use 
on  Site  that  could  affect  the  cover  over  the  coal  tar  or  coal  tar  contaminated 
materials  or  expose  the  coal  tar  or  coal  tar  contaminated  materials  to  the 
atmosphere  for  a  prolonged  period  of  time.  Restrictions  should  also  include 
no  excavation  into  the  waste  that  would  result  in  exposure  unless  safe 
excavation  practices  and  disposal  of  the  waste  is  considered. 

Notwithstanding  the  above,  the  following  additional 
work  is  recommended  to  be  completed  in  the  vicinity  of  the  Site: 

1)  The  completion  of  additional  boreholes  to  the  north  and  northwest  of 
the  Site  to  better  define  the  horizontal  and  vertical  extent  of  coal  tar 
NAPL  saturated  fill  and  the  west  and  southwest  of  the  Site  to  better 
define  the  horizontal  and  vertical  extent  of  coal  tar  saturated  sands. 

2)  The  completion  of  limestone  observation  wells.   At  a  minimum  three 
wells  should  be  installed  to  determine  the  groundwater  flow  path  in 
the  limestone.  One  well  should  be  nested  with  OW3-88  to  determine  if 
coal  tar  APL  and/or  NAPL  is  present  in  the  limestone,  and  to  evaluate 
the  vertical  gradient  between  the  overburden  and  the  limestone.  This 
work  should  include  additional  rounds  of  groundwater  samples  from 
the  existing  observation  wells  and  the  proposed  observation  wells. 
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3)        Depending  upon  the  results  of  the  MOE's  stream  sediment  samples, 
further  monitoring  of  the  Thames  River  may  be  warranted. 
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All  of  which  is  respectfully  submitted, 
CONESTOGArROVERS  &  ASSOCIATES 


F.A.  Rovers,  P>Eng: 


Ed  Roberts,  P.  Eng 
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APPENDIX  A 


GROUND  CONDUCTIVITY  AND  MAGNETOMETER  SURVEY  RESULTS 


APPENDIX  A 

Ground  Conductivity  and  Magnetometer  Survey  Results 
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66 
92 

56 


6 

8 

1 
11 
12 
21 
170 
33 


15 


100.0 
175.0 
92, 
95, 
200, 
60, 
48.0 
42.0 
38.0 


0 
0 
0 

c 


14 
15 
15 


0 
0 

c 


78.0 
52.0 
26.0 
38.0 
48.0 


25.0 

220.0 

105.0 

13.5 

9.0 

37.5 

18.5 

20.0 

53.0 

79.0 

46.0 


10.5 
8.0 


1 
11 

12 
21 
130 
34 
36 


0 

5 
0 
5 
0 
5 
0 


12 

17 
11 


12.0 
18.4 


D 

0 
9 

0 


-4. 

-4, 
-4, 
10, 

6, 

C 

4, 

6.0 

0.4 
19.2 
12.8 
-5.0 
-8.5 

3.9 
-2, 
-1 

6 
10 


3 

6 
9 
3 


5.7 


-7.2 


-9.5 


■27 
-6 
-6 

-1 
14 


6 
4 
0 

0 

7 


12.5 

60.0 


3.2 
3.5 


-5.7 

8.0 


4400 

11500 

2200 

1300 
900 
5000 
3000 
3800 
1500 
4000 
800 
2800 
3500 
3100 
3400 
3650 
3000 
2600 
4000 
2000 
6000 


2600 
3850 
5800 
5000 
3700 
3400 
3400 
3000 
5400 


2500 
3800 

4000 
4000 
4800 
4400 
4800 
4200 
3600 
4400 
2200 


2800 
4000 


scrap 
scrap 
scrap 


metal 
metal 
metal 


steel,  axles,  etc 


trees 
drums 
drums 


&  steel 
on  surface 
on  surface 


building 
building 


building 
building 


APPENDIX 

A 

Ground  Conductivity 

and  Magnetometer 

Survey  Results           ji 

Ingersoll  Coal 

Tar 

North 

East  Parallel 

Perp. 

Average 

De 

icibel 

Mag 

Comments        m 

-80 

-80 

30 

35 

32.5 

2.6 

6000 

-80 

-90 

8100 

-80 

-95 

80 

80.0 

10.5 

-80 

-100 

20 

4  0 

30.0 

1.9 

4400 

-80 

-110 

5000 

-80 

-120 

50 

50 

50.0 

6.4 

3700 

-80 

-130 

trailer          3! 

-80 

-140 

30 

30 

30.0 

1.9 

trailer 

-80 

-150 

3600 

surface  drums    m 

-80 

-160 

24 

24 

24.0 

0.0 

3900 

-80 

-170 

48 

60 

54.0 

7.0 

3700 

-80 

-180 

55 

180 

117.5 

13.8 

fence  line 

-73 

-95 

8800 

-72 

-95 

80 

80.0 

10.5 

-70 

-160 

24 

24 

24.0 

0.0 

-110 

-20 

road  interference^ 

-110 

-40 

road  interference^ 

-110 

-60 

24 

24.0 

0.0 

3400 

beside  gas  line   * 

-110 

-70 

4000 

-110 

-80 

12 

4 

8.0 

-9.5 

3500 

-110 

-90 

3800 

-110 

-100 

14 

2 

8.0 

-9.5 

3500 

-110 

-110 

3600 

-110 

-120 

15 

20 

17.5 

-2.7 

3400 

-110 

-127 

45 

45.0 

5.5 

-110 

-130 

3400 

-110 

-140 

24 

24.0 

0.0 

3600 

-110 

-150 

2600 

-110 

-160 

22 

16 

19.0 

-2.0 

3400 

-110 

-170 

2050 

-110 

-180 

12 

14 

13.0 

-5.3 

3900 

-110 

-190 

17 

19 

18.0 

-2.5 

4800 

-110 

-200 

5400 

R.R.  tracks 

20 

-60 

15 

12 

13.5 

-5.0 

1200 

20 

-70 

3200 

20 

-80 

10 

10 

10.0 

-7.6 

3500 

20 

-90 

3400 

20 

-100 

10 

9 

9.5 

-8.0 

3400 

20 

-110 

3600 

20 

-120 

12 

14 

13.0 

-5.3 

4000 

20 

-130 

3800 

20 

-140 

20 

20 

20.0 

-1.6 

3900 

20 

-150 

3900 

20 

-160 

26 

27 

26.5 

0.9 

3600 

20 

-170 

3600 

20 

-180 

24 

24 

24.0 

0.0 

3900 

20 

-188 

5000 

20 

-195 

35 

36 

35.5 

3.4 

3800 

40 

-120 

25 

32 

28.5 

1.5 

4200 

APPENDIX  A 


Ground  Conductivity  and  Magnetometer  Survey  Results 

Ingersoll  Coal  Tar 


North  East   Parallel   Perp.   Average  Decibel 


Mag 


Comments 


40 

-130 

40 

-140 

40 

-150 

40 

-160 

40 

-170 

40 

-180 

40 

-188 

40 

-195 

60 

-120 

60 

-130 

60 

-150 

60 

-155 

60 

-160 

60 

-170 

60 

-180 

70 

-120 

70 

-130 

7  0 

-140 

70 

-150 

70 

-160 

70 

-170 

70 

-180 

80 

-120 

80 

-140 

80 

-160 

80 

1 

-180 

J 

-20 

-280 

-40 

-280 

-60 

-280 

-80 

-280 

110 

-280 

29 
12 

16 

95 
25 

16 
12 


31 
13 
16 

30 
18 
15 
11 


102 
27 
14 
10 


88 

30 

12 

9 


30.0  1.9 
12.5  -5.7 
16.0     -3.5 


62.5 

21.5 
15.5 

11.5 


95.0 

28.5 

13.0 

9.5 


32 
28 


8.3 

-1.0 
-3.8 
-6.4 


12.0 

1.5 
-5.3 
-8.0 


4000 
3400 
3700 
4000 
4000 
3600 
4400 
2000 
3800 
4000 
6800 
3400 
3400 
3600 
3700 
3400 
3200 
6200 
6000 
4100 
3600 
3800 


NOTES 


30 
10 

-  North,  East  are  grid  coordinates 

-  Parallel,  Perp  are  EM31  readings  obtained  with  the  instrument 
parallel  or  perpendicular  (Perp)  to  the  line  of  traverse 

-  Average  is  of  parallel  and  perpendicular  EM31  readings 

-  Decibel:  normalized  EM31  readings 

-  Mag  are  Gradiometric  Magnetometer  readings 


APPENDIX  B 


STRATIGRAPfflC  AND  INSTRUMENTATION  LOG 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 

PROJECT  NO.:  2299 

CLIENT:  MOE 

LOCATION:  REFER  TO  PLAN 


HOLE  DESIGNATION: 
DATE  COMPLETED: 
DRILLING  METHOD: 
CRA  SUPERVISOR: 


OW1-88 
7/3/88 

168mm  ID  HSA 
S.  CROSSMAN 


depTR" 

m  BG 


-  1 


-6 


-8 


-  9 


-10 


■11 


-12 


-13 


SW-GW  SAND  it  GRAVEL  (FT1t):some 
siltdense.frozen  to  0.58m, well  graded, fine 
to  coarse,  1,9mm   dia.  crushed 
aggregate,brown,sJightiy  moist,  slight 
-^petroleum  odour. 

SP  -  SAND:  trace  silt,dense,layered,poorly 

graded, medium  grainedjlght  brown.moist 


—   7.6mm   seam  of  coarse  SP  at 
3.35m, moist,dense,uniform, light  brown 


STRATIGRAPHIC  DESCRIPTION  k  REMARKS 


REFERENCE  ELEVATION 
GROUND  ELEVATION 


SP  —  SAND:  dense, fine  uniform, 
layered.moistlight  brown  layer  of  ML 
(sandy  silt)  from   3.6  —  3.8m 


-  medium  grained, 
layered,  compact,moist 


—  wet 


-  occasional  silt  or  cloy  seam 


GW  -   GRAVEL  some  sand.little  silt.dense.well 
graded.water  bearing 


'Auger  refusal;  cuttings  on  plug  appear  to  be 
limestone.unable  to  penetrate  further  due  to 
\extreme  hardness         

END  OF  HOLE  &  12.98m  BGS 


ELEVATION 
m  AMSL 


271.999 
271.  IB 


269.93 


267.37 


264,09 


259. 6 'O 


258.23 
258.20 


MONITOR 
INSTALLATION 


ih-tti 


TONITE 


TOMTE 


ACK 


SAMPLE 


1SS 
2SS 
3SS 

4SS 
5SS 
6SS 

7SS 

ass 

9SS 
10SS 

11SS 


a 

E 
E 

E 

E 
E 
E 

I 


DETAILS: 
Screened  Interval: 
263.58  to  26Z08  AMSL 
Length   -1.5  m 
Diameter  -50  mm 
Slot  #   10 
Material-  PVC 


NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN   SZE  ANALYSIS     C S       WATER  FOUND     ^Z        STATIC  WATER  LEVEL    3f 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 
CLIENT:  MOE 

LOCATION:  REFER  TO  PLAN 

STRATIGRAPHIC  DESCRIPTION   &  REMARKS 


DEPTH 
m  BG 


•  1 


■2 


-3 


■4 


•5 


■6 


■  9 


-10 


11 


■12 


-13 


REFERENCE  ELEVATION 
GROUND  ELEVATION 


ML  SILT  (nil):  soma  sand.ltttle  clayjittle 

gravel,   roots,   wood  chips.bricks, 

steel. frozen  0.4am   bgs,  stiff,  low  plastic.dortc 

brown.rnoist 


-  moist,compact,reddish=brown,coal  chips 


-  becomes  OL  at  3.6m. extremely 
dilotent.grey.wet  qt  3.5m. extremely  soft, 


SM  —  SAND:  some  silLpoorly  graded. very 
loose,f!ne  gralned.layered.super  saturated, 


OL  -  ORGANIC  aiT:some 
son  d,  c o m  p act.  I  a  yered.  I  o  w 
plastic,moist,block,  shells,  occasional 
-\pebblea  to  0.6mm  dio..slightiy  fibrous 

SP  —   SAND:l!ttJe  silt,compoet.layered,medium 
grained.poorly  groded.brown,  very  moist 

-  wet 

-  sand. little  siitjoose.massive.medium 
grained.poorly  graded.oxide  brown,  wet 

—sand,medium— coarse,  compocLpoorly 
graded,  wet 


-  sand.medlum  groined,  wet 


GW  -  GRAVEL- some  sand, trace  silt, dense. well 
graded, fine— coarse. with   size  increasing  with 
depth, unable  to  sample, water  bearing 


HOLE  DESIGNATION: 
DATE  COMPLETED: 
DRILLING  METHOD: 
CRA  SUPERVISOR: 


0W2A-88 
8/03/88 
168mm  ID  HSA 
S.  CROSSMAN 


Auger  refusal  on  limestone  bedrock  0  10.97m 


259.83 


SCREEN   DETAILS: 
Screened  Interval: 
258.91    to  260.44  AMSL 
Length  -1.5m 
Diameter  -50mm 
Slot  #   10 
Material-  PVC 


NOTES:  MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION  TABLE 
GRAIN  SIZE  ANALYSIS     C^J)       WATER  FOUND     SZ        STAT1C  WAT^  LEVEL   3£     (23/03/88) 


I 
I 
I 
I 

I 
I 
I 
I 
I 
I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 

PROJECT  NO.:  2299 

CLIENT:  M.O.E. 

LOCATION:  AS  PER  PLAN 


HOLE  DESIGNATION:  0W2B-88 
DATE  COMPLETED:     8  Mar  198B 
DRILLING  METHOD:     168  mm  ID  HSA 
CRA  SUPERVISOR:     S.  CROSSMAN 


DEPTH  I  STRATIGRAPHIC  DESCRIPTION  *  REMARKS 
m  BG 


1.0 


2.0 


3.0 


■    4.0 


5.0 


-     6.0 


7.0 


8.0 


-    9.0 


10.0 


•    11.0 


12.0 


•    13.0 


ELEVATION 
m  AMSL 


REFERENCE  POINT  (Top  Of  Casing) 
GROUND  SURFACE 


Stratigraphy  as  per  0W2A-88. 


END  OF  HOLE  ©    4.82  m  BGS. 


271.007 
270.34 


265.53 


MONITOR 

INSTALLATION 


SCREEN  DETAILS: 
Screened  Interval: 
265.77  to  267.29  AMSL 
Length  -1.5m 
Diameter  —50mm 
Slot  #   10 
Material-  PVC 


SAMPLE 


NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION  TABLE 
GRAIN  SIZE  ANALYSIS     C J       WATER  FOUND     SZ        STATIC  WATER  LEVEL    3£ 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 

PROJECT  NAME:     1NGERSOLL  COAL  TAR 

PROJECT  NO.:        2299 

CLIENT:  MOE 


HOLE  DESIGNATION:  0W3-88 
DATE  COMPLETED:     9/03/68 
DRILLING  METHOD:     168mm  ID  HSA 


LOCATION: 


REFER  TO  PLAN 


CRA  SUPERVISOR:      S.  CROSSMAN 


m  BG 


■    1.0 


■    2.0 


3.0 


4.0 


■    3.0 


6.0 


7.0 


8.0 


-    9.0 


■    10.0 


11.0 


■    120 


13.0 


STRATIGRAPHIC  DESCRIPTION  *  REMARKS 


REFERENCE  ELEVATION 
flRniiNn  nrvATION 

GM  -  SILT  &  GRAVEL  (Fill):  some 
sond.frozen  to  0.33m  bgs,compact,well 

graded.brlcks.plaatlc  etc,moist,dark 
rown, oxide  brown  Inclusions 


SM  -  SAND  (nil):  soma  silt  ash  k  clay 
lumps.cooJ  chuncks  O  2.4m, ash  from 
2.4— 27m,very  moieUooae.grey— brown 


SM  -  SAND:  trace  silt,  trace  fine 

gravel,  com  pact  poorly  graded,tayered,medium 

grained.oxide  brown, moist 


ELEVATION! 
m  AMSL 


270.802 

269.81 


268.28 


267.06 


-wet  66.8m.stn»ng  PAH  odour  and 

discolouration 
-  sond,with  raw  product  from  6.3  to  9.0m  bgs 


-  strong  PAH  odour 


26+03 


MONITOR 
INSTALLATION 


I  I 

II     * 


GW  GRAVEL  some  sand.little  silt,  very 
Adense.well  graded,fine  -  coarse, saturated  f 

Vith  PAH, strong  odour / 

Auger  refusal  on   limestone  Q  10.97m  BGS 


259.14 
258. 8 J 


tUfc* 


|-!8» 


|| 

scReeh 


SCREEN   DETAILS: 
Screened  Interval: 
259.75  to  260.66  AMSL 
Length  -0.91m 
Diameter  —50mm 
Slot  #   10 
Material-  SS  it  B.I.P. 


1CS 


2CS 


3CS 


4CS 


5CS 


6CS 


7CS 


8CS 


NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  aZE  ANALYSIS     C S       WATER  FOUND     ^Z        STATIC  WATER  LEVEL   3f 


T 


(23/03/88) 


I 


I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME: 
PROJECT  NO.: 
CLIENT: 
LOCATION: 


INGERSOLL  COAL  TAR 

2299 

MOE 

REFER  TO  PLAN 


HOLE  DESIGNATION:  0W4-88 
DATE  COMPLETED:     9/03/88 
DRILLING  METHOD:     168mm  ID  HSA 
CRA  SUPERVISOR:     S.  CROSSMAN 


DEPTH 
m  BG 


■    1.0 


2.0 


-    3.0 


-    4.0 


■    5.0 


-    6.0 


7.0 


8.0 


9.0 


10.0 


■    11.0 


12.0 


13.0 


STRATIGRAPHIC  DESCRIPTION  k  REMARKS 


REFERENCE  ELEVATION 
GROUND  ELEVATION 


ML  SILT  (FILL):   some  sand.troce 

clay.flrm.low  plastic, 
ashes, coal, steel,  wood,  very 
moist,  brown /tan /block 


SM  SAND:  some  silt, trace  fine 

gravel, compact, I ayered.medium  grained, oxide 

orown.occasional  thin  silt  parting,  odourless 


SW  SAND:  some  silt,some  gravel, dense.well 
groded.layered.fine—  coarse, wet.grey,  odourless 


GP  GRAVEL  some  sand.littie 
silt,dense,poor1y  graded, layered.fine 
groin  .water  bearing 

well  groded.layered.fine  to  coarse.water 
bearing.brown.  odourless 


Auger  refusal  on  limestone 
bedrock  &  8.29m  BGS 


ELEVATION) 
m  AMSL 


267.382 
266.68 


265.52 


XJ.S4 


26296 


261.35 


258.39 


MONITOR 

INSTALLATION 


SCREEN   DETAILS: 
Screened  Interval: 
260.59  to  262.11   AMSL 
Length  —1.5m 
Diameter  -50mm 
Slot  #   10 
Material-  PVC 


SAMPLE 


1CS 


2CS 


3CS 


4CS 


5CS 


N 

v 
A 
I 

U 

e 


NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER   TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     C J       WATER  FOUND     JZ       STATIC  WATER  LEVEL    W 


(23/03/88) 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


I 
I 


PROJECT  NAME:   INGERSOLL  COAL  TAR 
PROJECT  NO.:       1683 
CLIENT:  M.Q.E. 

LOCATION:  AS  PER  PLAN 

STRATIGRAPHIC  DESCRIPTION  &  REMARKS 


HOLE  DESIGNATION:  BH5-88 
DATE  COMPLETED:     10  Mar  1988 
DRILLING  METHOD:     168  mm  ID  HSA 
CRA  SUPERVISOR:     S.  GROSSMAN 


5EFTH 
m  BG 


GROUND  SURFACE  • 


GW  GRAVEL   and  sand,  little  silt,  dense, 
"\well  graded,  fine  to  medium  grained,  bricks, 
pool,  wood. 


1.0 


2.0 


3.0 


4.0 


5.0 


■    6.0 


7.0 


8.0 


■    9.0 


■    10.0 


■    11.0 


12.0 


■     13.0 


FILL  (construction  rubble):   bricks,  rock, 
steel,  wood,  sand,  concrete,  etc. 


VOID:   augers  turning  freely. 


-  concrete  slab 


COAL  TAR:   in  very  loose  sand  matrix. 


END  OF  HOLE  &     4.57  m  BGS. 
NOTES:        1.  Elevation  estimated  from  BH6-88 


266. 75 


266.05 


iff 


NOTES: 


MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER   TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     C_J)       WATER  FOUND    ^Z       STATIC  WATER  LEVEL    JF 


I 
I 
I 
I 
I 


STRATIGRAPHIC  AND  INSTRUMENTATION   LOG 
(OVERBURDEN) 

PROJECT  NAME:  INGERSOLL  COAL  TAR 

HOLE  DESIGNATION:  BH6-88 

PROJECT  NO.:       2299 

DATE  COMPLETED:     28-MAR 

-88 

CLIENT:                   MINISTRY  OF  THE  ENVIRONMENT 

DRILLING  METHOD:     108mm 

SSA 

LOCATION:              REFER  TO  PLAN 

CRA  SUPERVISOR:     K.  VANDERMEULEN 

DEPTH 
m  BG 

STRATIGRAPHIC  DESCRIPTION   *  REMARKS 

ELEVATION 
m  AMSL 

MONITOR 

INSTALLATION 

SAMPLE 

N 
U 
1 
■ 
E 
| 

S 

T 
A 
T 
E 

V 

V 

L 

0 

E 

REFERENCE  POINT 
GROUND 

270.617 
270.62 

■  1.0 

■  2.0 

■  3.0 

-     4.0 

SM-GW  SAND  and  GRAVEL  (Fill):   trace  silt, 
loos*,   well   graded,  fine  to  medium  grained, 
brown,  moist,  no  odour. 

267.57 

"*~~  BOREHOLE 

1AF 
2AF 
3AF 

i       . 

SM  SAND:    some  grovel,  trace  silt,   loose, 
very  moist,   fine  to  medium  grained,  poorly 
graded,  brown,  slight  PAH  odour  at  3.7m. 

-    5.0 

—brown/black,  slight  PAH  odour 

',v    '  L«l> 

4AF 

x 

•  6.0 

•  7.0 

-some  gravel,  little  silt,  dork  brown,  wet 

s 

y/§ft 

*~  backfill 

5AF 

A 

y 

■    8.0 
-    9.0 

-fine  to  medium  grained,  coal  tar  saturated 
to  end  of  hole 

6AF 

/ 1 

v 

■    10.0 

259.95 

'7'Jr '  -i 

7AF 

A 

■    11.0 

END  OF  HOLE  &  10.67  m  BGS. 

-     12.0 

■     13.0 

NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANC 

IE;    REFER   TO  CURRENT  ELEVATION   T> 

^BLE 

GRAIN  SIZE  ANALYSIS     C J       WATER   F 

OUND     SZ        STATIC  WATER  LEVEL 

STRAHGRAPfflC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PLAN 


HOLE  DESIGNATION:  BH7-88 
DATE  COMPLETED:     28-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:     K.  VANDERMEULEN 


DEPTH 
m  BG 


1.0 


2,0 


•    3.0 


■    4.0 


■    5.0 


-     6.0 


7,0 


8.0 


9.0 


10.0 


■    11.0 


-     12.0 


13.0 


STRATIGRAPHY  DESCRIPTION  ft  REMARKS 


REFERENCE  POINT 
GROUND 


SM-GW  SAND  and  GRAVEL  (Fill):   nma  silt, 
wood .  fin*  to  medium  grained,  compact, 

poorly  graded,  dork  brown,  moist 


SM  SAND:   trace  gravel,  some  silt  compact, 
fine  g/ained,  poorly  graded,  brown,  moist 


ELEVATIONi 
m  AMSL 


270. 1 77 
270.18 


268.65 


coal  tar  saturated  to  end  of  hole,  wet 


END  OF  HOLE  &  10.67  m   BGS. 


259.57 


MONITOR 
INSTALLATION 


asm 


SAMPLE 


"S^a 


T 

A 

L 
u 
E 


NOTES:  MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     <Z_S)       WATER  FOUND     ^Z       STATIC  WATER  LEVEL   3£ 


I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:   INGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PUN 


HOLE  DESIGNATION:  BHB-88 
DATE  COMPLETED:     28-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:     K.  VANDERMEULEN 


DEPTH 
rn  8G 


•    1.0 


2.0 


3.0 


4.0 


5.0 


6.0 


7.0 


-    8.0 


■    9.0 


-    10.0 


11.0 


-    12.0 


13.0 


STRATIGRAPHIC  DESCRIPTION  *  REMARKS 


ELEVATION! 
m  AMSL 


REFERENCE  POINT 
GROUND 


SM  -  SAND:    some  silt,  compoct  medium 
grained,  poorly  graded,  brown,  moist 


-  wet,  no  coal  tar  present 


\LIMESTONE ' 


END  OF  HOLE  ®    9.02  m  BGS. 


267.577 
267.58 


258.55 


MONITOR 
INSTALLATION 


«£B3S 


m£? 


t®F%Jk 


w 


5?.i 


N^ 


LL 


SAMPLE 


1AF 


2AF 


3AF 


4AF 


5AF 


6AF 


NOTES:  MEASURING  POINT  ELEVATIONS  MAY  CHANGE:    REFER  TO  CURRENT  ELEVATION   TABLE 

GRAIN  SIZE  ANALYSIS     C_J)       WATER  FOUND     SZ       STATIC  WATER  LEVEL    "W 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSQLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PUN 

STRATIGRAPHIC  DESCRIPTION  k  REMARKS 


HOLE  DESIGNATION:  BH9-88 
DATE  COMPLETED:     28-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:     K.  VANDERMEULEN 


BEFTH" 

m  BG 


1.0 


2.0 


3.0 


4.0 


5.0 


■    6.0 


7.0 


■    8.0 


•    9.0 


10.0 


11.0 


■    12.0 


-     13.0 


ELEVATION' 
m  AMSL 


REFERENCE  POINT 
GROUND 


SM  -  SAND:   some  silt,  compact,  layered. 
fine  to  medium  grained,  poorly  graded, 
brown,  moist 


-  wet 


267.357 
267.36 


-  5cm  saturated  thickness  of  coal  tar 


END  OF  HOLE  &     9.14  m  BGS. 


258.21 


MONITOR 

INSTALLATION 


H  '      HOLERjIe 


|— JflBJfc 


<>. 


SAMPLE 


H 

u 
u 

8 

£ 


1-  ■ — NATIV£ 
i »         BACKFILL 


1AF 


2AF 


3AF 


4AF 


.5AF 


6AF 


NOTES: 


MEASURING  POINT  ELEVATIONS  MAY  CHANGE;   REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     C J       WATER  FOUND     Y7       STATIC  WATER  LEVEL    ^ 


T 

A 

L 

U 
E 


I 
I 
I 
I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 

PROJECT  NAME:  INGERSOLL  COAL  TAR                                                               HOLE  DESIGNATION:  BH1Q-B8 

PROJECT  NO.:       2299                                                                                           DATE  COMPLETED:     29- MAR 

-88 

CLIENT:                  MINISTRY  OF  THE  ENVIRONMENT                                             DRILLING  METHOO:     108mm 

SSA 

LOCATION:             REFER  TO  PLAN                                                                        CRA  SUPERVISOR:     K.  VANDERMEULEN 

DEPTH 
m  BG 

STRATIGRAPHIC  DESCRIPTION  k  REMARKS 

ELEVATION 
m  AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

N 
U 

u 

1 

E 

R 



S 

T 
A 
T 
E 

V 

A 

L 
U 
E 

REFERENCE  POINT 
GROUND 

270.082 
27d  08 

-    1.0 

SM  -  SAND:   soma  silt,  compact,  layered, 
fined  to  medium  grained,  poorly  graded, 
brown,  moist 

^-Bam^ 

1AF 

y 

■    ZO 

181 

*nHML 

2AF 

\ 

y 

^dP^^"^-' 

■    3.0 

ill 

A 

■  4.0 

■  5.0 

-    6.0 

—  wet 

3Z 

3AF 
4AF 

\/ 

-     7.0 

— Ittffifiu. 

5AF 

X 

■  8.0 

■  9.0 

■ 

■V1/-.0' 

M  ^i  i  *  * 
i, "'»<-* 

6AF 

M 

-    10.0 

-  cool  tor  saturated  to  end  of  hole 

7AF 

A 

-    11.0 

259.41 

/   \ 

END  OF  HOLE  ©  10.67  m  BGS. 

■    1Z0 

■    13.0 

NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   Ti 

\BLE 

GRAIN  SIZE  ANALYSIS     C J       WATER  FOUND     XZ       STATIC  WATER  LEVEL 

I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PLAN 

STRATIGRAPHIC  DESCRIPTION  &  REMARKS 


HOLE  DESIGNATION:  BH11-88 
DATE  COMPLETED:     29-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:     K.  VANDERMEULEN 


DEPTH 
m  BG 


■    1.0 


2.0 


■    3.0 


4.0 


■    5.0 


6.0 


7.0 


8.0 


9.0 


10.0 


■    11.0 


12.0 


-     13.0 


REFERENCE  POINT 
GROUND 


SM  SAND:    soma  silt  tracs  gravel, 
compact,  fine  grained,  poorly  graded, 
brown,  moiet 


-   light  brown 


-  brown,  moist 


END  OF  HOLE  &  10.67  m  BGS. 


NOTESc           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     C S       WATER  FOUND     SZ       STATIC  WATER  LEVEL    I 


I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 

PROJECT  NO.:  2299 

CUENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PUN 


HOLE  DESIGNATION:  BH12-88 
DATE  COMPLETED:     29-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:      K.   VANDERMEULEN 


DEPTH 
m  BG 


1.0 


zo 


■    3.0 


•     4.0 


■     5.0 


■    6.0 


•    7.0 


8.0 


9.0 


10.0 


-    11.0 


12.0 


13.0 


STRATIGRAPHIC  DESCRIPTION  &  REMARKS 


ELEVATION! 
m  AMSL 


REFERENCE  POINT 
GROUND 


SM  *  GM  -  SAND  and  GRAVEL  (Fll): 
fine  to  medium  grained,  well  graded, 
dark  brown,  moist,  occ.  root  hairs 


soma  silt, 


-  coal  tar  saturated  to  end  of  hole 


END  OF  HOLE  0    4.57  m  BGS. 


267.272 
267.27 


26270 


MONITOR 
INSTALLATION 


«m 


Q40L£ 


SAMPLE 


1AF 


2AF 


3AF 


NOTES:  MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN   SIZE  ANALYSIS     \^_J)       WATER  FOUND     ^Z       STATIC  WATER  LEVEL    3£ 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  INGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PLAN 

STRATIGRAPHIC  DESCRIPTION  ft  REMARKS 


HOLE  DESIGNATION: 
DATE  COMPLETED: 
DRILLING  METHOD: 
CRA  SUPERVISOR: 


BH13-88 
29-MAR-88 
108mm  SSA 
K.  VANDERMEULEN 


DEPTH 
m  BG 


■    1.0 


2.0 


•    3.0 


-     4.0 


■    5.0 


■     6.0 


7.0 


8.0 


-    9.0 


■    10.0 


•    11.0 


-    12.0 


13.0 


ELEVATION 

m  AMSL 


REFERENCE  POINT 
GROUND 


SM  <k  GM  -  SAND  and  GRAVEL  (Fill):    some  silt, 
fine  to  medium  grained,  well  graded, 
compact,  brown,  moist,  bricks,  slight  odour. 


-  coal  tor  saturated  to  end  of  hole 


267.167 
267.17 


END  OF  HOLE  &    3.05  m  BGS. 


264. 12 


MONITOR 

INSTALLATION 


W^Jh 


SAMPLE 


1AF 


2AF 


NOTES: 


MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     C S       WATER  FOUND     \7       STATIC  WATER  LEVEL    3£ 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:  1NGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PLAN 

STRATIGRAPHIC  DESCRIPTION  S  REMARKS 


HOLE  DESIGNATION:  8H14-88 
DATE  COMPLETED:     29-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:     K.  VANDERMEULEN 


DEPTH 
m  BG 


■    1.0 


2.0 


3.0 


4.0 


5.0 


■     6.0 


-     7.0 


8.0 


REFERENCE  POINT 
GROUND 


SM  k  GM  -  SAND  ond  GRAVEL    some  silt, 
fin*  to  medium  groined,  compact  dark  brown, 

moist,  bricka,  slight  odour. 


-  cool  tar  saturated  to  end  of  hole 


END  OF  HOLE  0    3.05  m  BGS. 


ELEVATION 
m   AMSL 


267.197 
267.20 


264,15 


9.0 


10.0 


11.0 


12.0 


13.0 


MONITOR 
INSTALLATION 


mwk 


m&z 


SAMPLE 


1AF 


2AF 


W 

v 

A 
L 

Q 

E 


NOTES:  MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     C_J>       WATER  FOUND     ^Z        STAT1C  WATER   LEV^L    ▼ 


STRATIGRAPHIC  AND  INSTRUMENTATION  LOG 
(OVERBURDEN) 


PROJECT  NAME:   INGERSOLL  COAL  TAR 
PROJECT  NO.:       2299 

CLIENT:  MINISTRY  OF  THE  ENVIRONMENT 

LOCATION:  REFER  TO  PLAN 

STRATIGRAPHIC  DESCRIPTION  k  REMARKS 


HOLE  DESIGNATION:  BH15-88 
DATE  COMPLETED:     29-MAR-88 
DRILLING  METHOD:     108mm  SSA 
CRA  SUPERVISOR:      K.   VANDERMEULEN 


I 
I 


5EPTH 

m  BG 


■    1.0 


■    2.0 


•    3.0 


4.0 


5.0 


•    6.0 


■    7.0 


-    8.0 


9.0 


10.0 


11.0 


-    12.0 


-     13.0 


ELEVATION 
m  AMSL 


REFERENCE  POINT 

GROUND 


SM  SAND(RH):   some  gravel,   trace  silt  bricks, 
loose,  wood,  moist,  brown. 


I 


SM  SAND:    trace  gravel,  some  silt,  loose, 
fine  to  medium  grained,   brown,   wet 


267. 192 
267.19 


261. 10 


BEDROCK     ouger  refusal  on  limestone 
bedrock  Q  7.99m  bgs 


259.27 


MONITOR 
INSTALLATION 


HOLEPllte 


:.--'-W 
■  ST* » '■£ 


OLE 


BACKRU. 


1AF 


2AF 


3AF 


4-AF 


5AF 


6AF 


NOTES:  MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER  TO  CURRENT  ELEVATION   TABLE 
GRAIN  SIZE  ANALYSIS     Q_J)       WATER  FOUND     \7        STATIC  WATER  LEVEL    3f 





APPENDIX  C 


MANIFEST 


I 
I 


Ministry  Ministers 

ollhe  de 

Environment         I'Environnement 


Ontario 


MANIFEST  /  MANIFESTE 

-Regulalion  309,  RRO    I960.  Form  1."         "Reglement  309,  R  R  O  de  J96Q,  formate  1  " 


0<**fm*ts  roiiiArjstiMnAiKmirf  maw**  hiht,  ...  kkj*.HI(iUI*1ions 
UNLAW.  fOG  »(l    CHAPUH    ».    M     iw 


AGanarator  (Conitgnor) 
Ptoducutir  (I ip*M»t/f  ( 


GantraW  Ragmraaon  Ho.  /  W  tfaaofrauri  oV  prDdiaiv 
{Provincial  No  |  /  IN°  pm/mdtl) 

bMrtiflPaffiEftl  I  I  I  I  Li 


Company  Mima  '  Nom  da  la  compagma 


ttead  Oflica  Addrasa  / 


S(.CU  A>*    Uj_ 

sn**»r»o  Sua  Add. «s  l  Mnmm  Aitud  e>r ** w» 


City  '  VWa 


Wandad  HecBvo.  |Con»gnaa|        Dnw  No  ■■  NO  Ou  *cm*ommn 
~  cepnoiwe  {Oeslmlsrel  u*w      iPtwnal  No )  I  iff  snxlneH/1 


Racarvingi  Site  Address  '  Adrmssm  du  keu  dm  rmcmption 


B 


Cantor 
Trmporitur 


Company  Nam*  I  Mom  ffo  la  oori 


CarMcMa  ol  Approval  No  .'  M°  da  oartHcat  <f 

(Ppvmoui  Ho)i{l*>pmna0) 

i-l8fl8,U.lJ_LLJJJJ 

npagraa 


tCW*  «»**-»**«'  MFMUtgNPM  WWII   riMAfoll-HI  fttSIAAHCHANt*b*!> 

DAf**t'i4  i».Sl   '•J  *,  *Ju*Jf  H'lt  WWIaJ    >   4fl  H  >KI'   fWI-    .    flAfllHf     at.    Si      '**/ 

P    33468-7 

(instructions  on  Reverse)  /  (Instructions  an  verso) 


CtfCuiUbcm  Ho   (Ouabac  ontyl  I 

««>  da  cafcutafcon  tintv*  ml  Quebec! 


CMtwi  Mfii>ifu^i  NutTaber(s-) 
Aufra-i^  tHt/itetotsi  Oe  maniteslmit) 


tV'li   i1.      H.| 


COPY  2  (Greenl  GENFHATOR  (Retain  lor  ?  years. 


copie  ?  iv^fivi  prowjcifuh  («.  - 


t  ii.-nii.uii  2  «msl 


1_LL)LLLJ  1  I  I  I  J 


APPENDIX  D 


ALLOWABLE  SANITARY  SEWER  DISCHARGE  RATE 


APPENDIX  D 
ALLOWABLE  SANITARY  SEWER  DISCHARGE  RATE 


In  order  to  satisfy  MOE  guidelines,  the  following  equation  calculates  the  allowable 
discharge  rate  of  collected  waters  to  the  sanitary  sewer: 


QDS  =  (CEFF)(QWWTP)/(SBAP)(1  -  EwWTP) 

where: 

QDS  =  Allowable  discharge  rate  of  waters  to  sanitary  sewer  (litre/min.) 

CEFF  =  Maximum  allowable  incremental  increase  in  WWTP  effluent 
discharge  (ug/L) 

QWWTP  =  Average  WWTP  operating  flow  rate  (litre/min.) 

SBAP  =  Solubility  limit  of  BAP  (ug/L) 

EWWTP  =  Assumed  WWTP  removal  rate  for  BAP 

For  the  Ingersoll  site: 

CEFF  =  °°1  Ug/L  (based  on  MOE  guideline) 

QWWTP  =  1,250,000  gpd  =  3,950  litre/min  (based  on  information  from  MOE) 

SBAP^  3.8  ug/L 

EWWTP  ■  0.7  (based  on  MOE  guideline) 


I 


Therefore: 

QDS  =  (0.01X3,950) /(3.8X1  -  0.7)  =  35  litre/nun. 


Based  on  the  above,  the  discharge  of  collected  waters  to  the  sanitary  sewers  at  a  rate 
of  35  litres/min.  would  satisfy  the  MOE  guidelines. 


APPENDIX  E 


MUNICIPAL  WELL  INFORMATION 


I, 
I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


i  \ 


topz.u/ 


I  *»M±  )£te  M*k        $$h  \titttfrb 

;j    County  or  District  OXfO^O 

Lot  /o5* 


LVw.-tijkk 


Un' 


-e   On.orio   Wo,.,   Re.our.es   Commission  At, 


47 

WATER  WELL  RECORD (*»«*/ 

• '  0W™"'P.  Village,  Town  or  City  /X    <3**x27^Z_ 
Date  completer!  »»?<£  p?  j. 

Owner  -4/<&ZS*U.        /hfrc     /^//Itf  0>^^  A  ,  ,  *-&      ""'    ,  , 

(nriM  iR  i,i«k  te„„„  'Address        -Zi/teetZSO/C/L  &  l^s 


»*»rl 


Cosing   ond   Screen    Record 


Insidr  diameter  of  casing      /i>2.    ' 
Total  length  of  casing        J&C—.&  ' 
1'ypc  of  screen  ^/i?ss<2.     

Length  of  scn-cn  — — 

Depth  to  top  of  screen 


DirpVcffinishcdhole/^'^o^    '/,£     ^^^ 


Static  levci    m&#s    /^^  S/^/o    -tZ'-C^ 

Jest-pumping  rale    .  -*?80                 ~7~~ 

Pumping  level        -  yp'      /y 

Duration  of  test  pumping  tZff-  //^ 

Water  clear  or  dotty  at  end  of  test  C-CeS*^, 

Recommended  pumping  rate  ^0          J^j 

with  pump  setting  of  /^~o         (tm,  .    , 

icct  below  ground  s 


I 


i 

1 


i 


For  jg,  purpoKfD.i,  U*,  wato  t0  ^  „d?/*«*#e,>g^  ^.^ 


Is  well  on  upland,  in  valley,  or  on  hillside'    tfUVUStf  . 
Drilling  or  Boring  Finn 


*J  !    Address 


lliJIRllnlienltMcl!  SUF?Lf  LI 


!|L,ccnceNl,m.ern^1U/'::j--      ^HUJihflf  ,3!  j 


Location  of  Well 
In  diagram  below  show  distances  of  well  frt)ln  • 
road  and   lot   line.    Indicate  north  by  a,  row. 


■ • 

I     NameofDr.llcoi-liorcr      J    £.    Nlc&^BS 
I  I    Address  5*1       3  J"  CCEOaS£    VT1 

(S.g,.ara,e  of  L«c,,„,l  IWBiBg^Jfth, 


I        For^M5M-C0-4I38 
4owtlC    COPY 


)>S  Contractor) 


#?C2?ff 


i  *jr  Lgiiigge] 


1     I_2f3  I     !/f( 

.>unty  or' "District 


jn. 


ft  Ontario  Water  Resources  Commission  Act 

WATER  WELL  RECORD 


no., 


.Township,  Village,  *T_Pun  or  Ci 
l^uCi'i^'^u^tA  V&tiv  Date  compktcd         />^ 


(print  in  block  Inlteri) 


Address 


Cosing  and  Screen  Record 


3 


^cvt^ 


luincu-r  of  casing  !     /i?u 

otal  length  of  casing '  . // 

^•pe  of  screen    .T" 

ngth  of  screen 

eplll  to  top  of  screen 

iamcter  of  finished  hole  ' '..  /**G" 


tt ~^E 


^V 


Pumping  Test 


Static  levei 


C.P.N 


Test-pumping  rate  .  ,T?Y3  jT^**?  [ 

Pumping  level     S/S'.&jz.  /Tyf 

Duration  of  lest  pumping  ...  .  ^*£J -^-s 

Water  clear  or  cloudy  at  end  of  test      <?*&•><£. 

Recommended  pumpmg  rate  £*'<■&  G  P  M 

with  pump  setting  of     /Sc>  feet  below  (-round  surfa I 


J 

i 
i 


>r  what  purpose(s)  is  the  water  to  be  used? 

wei)  on  upland,  in  valleft  or 
'illing  or  Boring  Fi 

ccncc  Number -^SVv.      /}       _  y 

ime  of  Driller  ^rer^<^^^t^^.Ctw 

(Signature  of  Licensed 


rm  7  15M-60-4138 

wrc  copy 


•<&£. — 

Prinu>g~or  Boring  Contractor) 


Location  of  Well 

In  diagram  below  show  distances  of  well  fioni 
road  and  lot  line.    Indicate  north  by  arrow. 


^Cl    ^^SiT^r-  **v?/ 


uJ«ll#S~ 


1 


I 
I 

5'1 


*     v     -  •-*      ..  . 


I  I  he  Ontario   Water   Resource:  Commission   Act 

WATER  WELL 

i.  mm  o*u 


no 


%\7*&: 


j  m  smcii  wwwoco 


JW-ulT   M    MiTWCT 


It*"  ilHHMNt  '1*11 

p  feg  & 


fO*««*«-ih  IMW&H.  air.  i own,  m.M.-i€ 

/ '£r9££  spec 


Q7]         |4703433-j   gzg^l    [,/■  ■  ^Vl,','-J    i 


1  KM,  ilOCA.  TIKt.  ilMntT.  CtC 


utt  ,,   tvif 


OTTcoTOIflV 


(£&i£&£i£jkk     Qvy" 


£81 


i   i 


l  i   ' 


■1    M    J 


LOO  OF  OVERBURDEN  AND  BEDROCK  MATERIALS  ncc  wst.uoiohsi' 


:i<uiul  CM.OU* 


C3MMO*  »AU»Hi 


OTHfR    MATCKIALS 


CIMIIU.  OtStKHtlOX 


otnM  -  nrr 


/UCovu'J 


<?JS*tsf*- 


Sj&Jl. 


/>*  ^^jTaSJ 


-"'TCff^ 


3*- 


<?*L4USC 


/^/fClCA'tJ 


1±. 


9f 


ffifi 


aud^L. 
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CONSTRUCTION   AND  TKSTINO 

W);;u.  no.   » 
INCKIISQI.I-.    ONT/MUO 


OACKCKOUWO 

No      4  Well  wa»   construct   in   1063.      In   recent  )""«'=' 

from  No.    4  Well.      Wcl1  approximately  2.000   ft.    norUi- 

for  No.    4  Well  at  a  ^stance ,  «      jp  contamination. 

westerly  to  attempt  to   develop  a  source  ireo 

ENCLOSURES 

1.  Well   Diagram    -    showing   construction  of  Well  No.     B 

2.  Section  Drawing  -  A-79409 

3.  Well   Performance   -  Drawing  B-70353 

r  ik*   t   uinn  stcD-Tcst  performed  on  October   3. 
This   is   a  plot  of  the   J   step  r>icp    iw   !**•• 

1970   at  the  rates  of  175.    350  and  525  IGM. 


4.         Aquifer  Test  Performance  Curves 


(a)        Drawdown  vs  Time 


Di-awinc  A-T0300   -  This   is  a  semi  log   plot  of  draw- 
ITvs   time    pumping  Well    No.    u    from    0800    hrs. 
October   4  to  0000  hrs.    October   5   at  the   rale  of 
500   IGM.      Recovery   to    1G00  hrs.    October   5  Is   also 
shown. 

(ii)     Drawing   A-75MOO    -   This    is    a    semi    log    plot   of   draw- 
clown  vs   time   at  Well   No.    4   and   nearby   domestic 
well   (Dorland)    during   the   pumping   and  recovery  or 
Well  No.    Q   noted   above.      These  two   wells   were  used 
as   observation   wells. 
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CONSTRUCTION   AND   TESTING 
WELL    NO.    7    -    1977 


REFERENCE 


Proposal    -  -luly   5,    1!>77 
f\ ENCLOSURES 


1.      Well  Diagram 


fi 


This   shows  the  construction  of  the  well. 
Aquifer    Performance  Test    Curves 

(a)  Drawdown   vs   Time    -    Drawing  A-774U5 

This   is  a  semi-log  plot  of  drawdown  vs   time  pumping   Well   No.    7 
at  700  IGA1    from    1000   hours   September   20   to    1200  hours  September 
21,    with   recovery   to    2200   hours  September   21. 

(b)  llydrographs  " 

(i)      IVterritt  Street   Well    No.    2    -   Drawing  A-77-10G 

The   Merrill  Street  Wells   were  off  prior   to  and   during  the   lest, 
as   noted.      Air   line  measurements  were*used  to   monitor   levels. 
The  theoretical  transmissivity  required  lo  cause   these  Blight 
changes  as  a  result  of  pumping  No.    7  are  loo   high   lo 
reasonably  conclude   the   water   level   change*   wort-   Ihe   result  of 
pumping  at  Well   No.    7.      We  conclude  thai  measured  interference 
at   Merrill  Street   is   unlikely. 

(ii)    Wesl   Oxford    Well    No.     3    -    Drawing  A-77-K57" 

This   well   was    under    routine   use   during   the    test   of    No.    7    Well. 
Water   levels   were  observed  randomly  ul   the   times   noted.     Again 
we   have   no   confidence   that  No.    7    pumpage  could   be   shown   to 
have  affected   No.    3   well   levels.      The   random    levels  observed 
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FIGURE    1.       MAP    SHOWING    THE    LOCATION   OF    THE    PROPOSED    ILXERSOL 
.';  P.U.C.    PRODUCTION  WELL;    LOT    23,    BROKEN   FRONT   CONCESSION 
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The  Onlcrio  Water  Rejourcej  Act 
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PLUGGING  &  SEALING  RECORD 
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LOCATION    OF    WELL  #   |Q 


•  mm  in  m  \mo*  dimu 


11/1    M*il  <«Vt(*t(    »0*Im    0l    „,,.,, 


V  Of    will,   iiqh   *o*D  tug 


FINAL 
STATUS 
OF  WELL 
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USE 


METHOD 

OF 
DRILLING 
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Ministry  -    • 
of  the 
Environment 


'T05TAd«!ia»tc  Slruol  Sflulft 
Lt-ndyn  Online 

N«E  IV3 
681-3800 


RENEWAL 
PERMIT  TO  TAKE  WATER 


Your  Permit  to  Take  Water . 

issued  July   13,    1970 


No.    70-P-203 


..originally 
.i  is  renewed  with  the  changes 


requested  by  you  in  your  recent  Renewal  Application  as  follows: 


t 

t 
9 


T 


Your  Permit  to  Take  Water  is  renewed  subject  to  the  General  Terms  and 
Conditions  (overleaf)  which  replace  all  General  and  Special  Terms  and 
Conditions  on  the  previous  Permit.  Further,  your  Permit  to  Take  Water  is 
subject  to  the  following  additional  conditions  imposed  by  the  Director: 


I" 

5 


H 


This  Renewal  Permit  to  Take  Water  will  expire_ 
and  will  be  subject  to  a  further  renewal  at  that  time 


March    31,    1990 


c 

i 
\ 


Notice  of  Ttrmi  and  Condition* 
Tha  Ontario  Waitr  Ratoureei  Act.  Section  79 

T*ka  nolle*  that  in  uming  ihit  Ptrmli  to  Tihf  Watar,  I  h*v*  impoiad  in  mi  and  condition*  pertaining  to  iha  taking  of  wiiar  and  to  tha  rtiulit  of  tha 

taking.  Tha  itrmt  and  condinoni  have  batn  da tigntd  to  allow  for  tha  development  of  water  resources  (or  beneficial  purposes  wlxii  providing  reasonable. 

protection  to  existing  watar  utas  and  to  public  iniaretli  in  water. 

You  mtv  top**1  the  irffli  and  conditioni  by  giving  written  notice  to  tha  Director  of  the  Ministry  at  tha  »d<ir«i  above. 

end  to  tha  Environmental  Appeal  Board,  i  St.  Clair  Avenue  Wait,  Toronto.  Ontario    MX7  tiK.6,  within  liitetn  o»ys  altar  service  of  this  Notice.  In  iha 

event  of  an  appeal,  tha  i«mi  and  conditions  of  tha  Permit,  H  ietutd,  would  remain  In  ttUe^ntil  tha  appeal  hat  been  finajjud; 

On 


r 

0 

t 

i 


MOE  1615/80 


u*+^c% 


Ditad  it  Toronto  thii. 


mi. 


day  of- 


July 


,„ 70 


ONTARIO  WATEfl   ReSOUfiEeS*"COMMISSION 


D.J.   COLLINS 
M?Z*  A.JC.    WATT       * 


^ 


AlK-.lIM  Ol.fll>,I  V  ,n.igj. 


sm  : 

I  fit 

n    «. 

fi '  j 


Water  management  in  Ontario 


Ontario 

Water  Resources 
Commission 


ON.~-.JUL  i3  BVO  : / 

'  )  tl 

""'{svtnvli 

Permit 

To  Take  Water 


r 


-A 


No 70-P-.2O3;..-;: __ 

Und,rk""w  M'8'  To.  Curt.  Wow  H««,,c«Co™mi.,l«B*«,  ,»,„„„  |,  ,„„,„  10  _ 

lacor— U  f^teUo  Bttlltloj  cosalt  si  on 


wftou  iddr«»,  for  ill  ptrrpolos  p.ru.ning  to  Ihls  permit  il       

?»3  Boll  Stoeot.  P.O.  Bta  ^f  i^son,  ctttarlo 


r 


TERMS   AND  CONDITIONS 
PARTICULARS 


SOURCE 


LOCATION 


PURPOSE 


PERIOD: 


.WellJJo.  j5 


...Hirjhmy.  ...No  .._J,Q._ .  ln_the  .Town.,  of  ...Iinrsqr.s.oH , . Count  J  ...of...  flat  Prd , 
,^!jfflf\<?ilS».L.!l(ft.1r.ffX-.S«a!PlSL 


P 

•»- 

'- 

c 


I 


From  Hilt  of  haul  .... 


t. Ksrch..3lT..:.W^;0 


kate  not  to  exceed  .  5<X>  Dapwlal  OallOM  Per  Hlnute.      Subject  to  Special 
Condition  Ho.  1. 


AMOUNT  NOT  TO  EXCEED  V:.^.999...j!T?.?lJ:B}....9.?}}'.^..J.CJ...  Day  •         Subject     tO    Special 

Condition  No.  1. 


SPECIAL 

1.  If  the  taking  of  v.xiter  under  this  pernlt  lnt«r<*eres 
eorlously  with  other  uatcr  supplies  obtained  frca 
any  adequate  sources  that  were  in  uso  prior  to  tho 
date  of  .his  pernlt.  the  pcrnltteo  shall  nake  available 
°LturJ,SUch  actlwi  as  "HI  cattc  available  te  those 
affected  an  anount  of  water  equal  to  their  normal 
tauinrja  under  torns  and  conditions  that  the  Ontario 
.atcr  Resources  Ccnnlssion  deems  fair,  or  r.hcll   reduoe 
the  rata  end  anous.t  of  taking  co  that  any  serious 
interference  la  elininated. 


> 


o 


Dlfd  at  Toronto  IMS    . 


13th 


.  dry  of.. 


July 


„_J? 


ONTARIO   WAT  EH   RESOUHCES  COMMISSION 

— \  Ssl 

D.J.    COLLIKS  V  >\ 


<|W<£n& 


A.K.    WATT 


*f% 


A 


Aaiiilint  fl.nptj|  Mjrwour 


s  i 


,«• ' 


I 
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555  AriuUjiiJu  Slmol  Souin 
London.  OnlariO 

681-3G00 
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RENEWAL 
PERMIT  TO  TAKE  WATER 


Your  Permit  to  Take  Water 

issued  August    14,    1972 


I2=£a212 


..originally 
,  is  renewed  with  the  changes 


requested  by  you  in  your  recent  Renewal  Application  as  follows: 


Your  Permit  to  Take  Water  is  renewed  subject  to  the  General  Terms  and 
Condi  ions  (overleaf)  which  replace  all  General  and  Special  Terms  and 

Conditions  on  the  previous  Permit.  Further,  your  Permit  to  Take  Water  is 
subject  to  the  following  additional  conditions  imposed  by  the  Director 


This  Renewal  Permit  to  Take  Water  will  expire    March  31'    ^$2 


and  will  be  subject  to  a  further  renewal  at  that  time 


Notice  of  Terms  and  Conditions 
Tha  Ontario  Watar  Rasourcai  Act,  Saction  79 

a^atejaaaaa  zssssi  rs:i;:r::  sswaaas wa,er  22 ,o  sr-s  - a" 

protection  to  existing  watar  usei  and  to  public  interests  in  watar  resources  (or  benedoal  purposes  while  providing  reasoneble 

avant  of  an  .pp.,,.  tn.  t.rm,  and  condU.on,  of  S^SS  ^^^^,^^'^^^^tSL^  *  ""'  ^'^  '"  ^ 

Data: 

D      M      Y 


/^emtura  of  Cir^iot 


ilS  IS  A  TSH.7.  OM'Y  OF  THE 
jRlGiKAL  CL.:\il.iC.\.ii,  MAILED 


ON Uk*fct£!f,V\Xk 

'■  a  ■   bkdte tvUnistry  of  the  Environment 


pwpm 


PERMIT  TO  TAKE  WATER 


No. 


7?.-r-232 


Und«  MCLion  3?  of  Th«  0<»t  a*  to  Water  Rttoutcti  Act  thn  »■<> mil  .1  iuuid  to    „._ 

Ingraoll  Public  Utilities   Conwisslon 


V 

E 


whOM  ftddrtti  to*  tM  INjrpoHi  ptM,>nme  10  tlm  ptrmit  it  .... .,.,,„  „ . 

M3.....?Jfl.H....5.trfi!B.6......R..Q......Bnx..l57.......IaRcr8.oll.,.  ..Qutar.to f' 

for  Iht  liking  ol  -vtltt  m  tccordtnct  with  thl  ttrmt  tnd  condition*  Ml  oul  btlovr  tnd  on  Hit  utck  ol  thit  lurm. 

TERMS  AND  CONDITIONS 

PARTICULARS 

source  Mwrrltt  Str— t  W«U  Hp,  3  (Pobltc  Otlllttw  Comnlnton 

Well  Ho.   6) 

location  *****  th*  tafrstrtton  of  Francf  and  Wonlyqa,  StXtlfiti 

SSHJ^_^SlSSSlii ...County  of  Oxford. 
purpose  itoitelpal  tiipply 


4 
f 


From  daL*of  iau« 


,.Te March  33 ,. ..19.82 


rate  not  10  exceed    *°°  Imperial  gallons  per ..g^l".^.  Jubljglg  to   Spec  La  1 
Condition  No.    1.  -  -  


AMOUNT  NOT  TO  EXCEED  ™.V?.™  Jf?£?£**L .?*  ^^  Sub j  eC  t     tO 

Special   Condition  No.    1. 


1. 


If  the  taking  of  water  under  this  permit  is  forecast  to  interfere 
seriously  or  la  observed  to  interfere  seriously  with  other  water 
supplies  obtained  from  any  adequate  sources  that  were  in  use  prior 
to  the  date  of  this  permit,  the  permittee  Shall  cake  such  action 
as  will  make  available  to  those  affected  a  supply  of  water  equiva  - 
lent  to  their  normal  takings  under  terms  and  conditions  that  the 
Executive  Director,  Water  Resources,  decras  fair  or  shall  -educe 
the  rate  a.:*  amount  of  Making  so  as  to  prevent  the  forecaot  inter- 
ference or  alleviate  the  observed  interference.   Pending  permanent 
restoration  of  affected  weter  applies,  the  permittee  shall  pro- 

"„1"  XT  aff9Td  ou"ici°nt  Potable,  temporary  water  suppliao 
to  meet  thotr  normal  requirements. 


Otttd  tt  Toronto  thit . 


1  *££ d.v o.  ..^gus t _ n  j2 


O. 


<VJ  ;■■* 


WQF  07  flM/S/7? 


l.tCINAl.  •  .■Mi.  MA 

V.._ TttuAJJW      f,l%1Vu 

h.A«J-~    • 


. ,  •  ,  ,r  .Ministry  of  the  Environment       ^J&^"J  fio  UDcTj/^ 


! 


ONTARIO 


PERMIT  TO  TAKE  WATER 


COJT?H^AJfrg£ 


tiiynt) 

Und».  Mctiort  37  e<  Th.  Online  lA.i.,  nwuitii  Act  tMi  n..mli  i,  „luall  ,„ 

^WU  Public  Utilltl*.  Coaml.elon 


RENEWAL 
No.   **-»-33 


vhaM  Htdtfu  lor  jii  purpoaii  piMiicimg  to  Ih.i  pirmil   i        

m  B«H  ftrMt,   Ingereoll,  Ontario 


r  ih,  k*k|  oi  mmt  \m  MMM  -ith  ti>.  i.rm,  ^i  mM. „,  „„,  tatow  „,,„„,,  bK„  „,  ,hll  |wm_ 


TERMS  AND  CONDITIONS 

PARTICULABS 


One  Well 


^■"l*"!^  4.  T«vn.t.i.  tf  tt,rth  Oxford  Cwnty  of  Oxford 


PURPOSE 


period. 


Municipal    Supply 


P»om  dale  of  inu*    ,.,.,, rmr _ 

UTIMOTTOIVUO  5.0.0...^.P."i*.^...?allon5   oer  ninute. 

!*1S"*?  Special  Condition  No.  1. 


Horch  31,  1984 


AMOuwTWOTioairPMa    720,080  laytrltf  a^Hom  ln  .  dly# 
ggbjfpt  *»  Smcl..}  CattjittoB  »«.  I. 


.    ..  SPECIAL  ..  _    ...... 

If  the  taking  of  voter  under  thla  renewal  pernlt  U  foreca.t  to  Interf.r- 

obtain"  VI™1:  °b,red  C°  lnE"rfer0  'tZl™'ly  "1Ch  other  wa^r^. 
III  orttiiT  ""V^T"  "»"«•  that  vera  fa.  u.e  prior  to  the. data  of 
the  original  permit,  the  permittee  .hall  t.k.  .uch  action  a.  will  !,ke 
available  to  those  affected  a  aupply  of  water  Mulv.W \« \h  7  , 
taking,  under  t.r«  and  condition'  th«  3 "Ik  cut™. *u  r"t0J "l*™1 
Re.ourc.a,  dee™  fair  or  .hall  reduce  th.  rat.  and  amount  of  t. kin l.c   a 


D*ttd  ■<  Toronto  itin  . 


"07-1  u  f/vy* 


.  diy  of  ... 


.February 


{.•cue...  Oif.etot.  w.i«f  R.iOU,c„ 


-  ^     «tourctt. 

M.n.llry  el  if.,  En«..onm.nt 


.  IS 


74 
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Ontario 


Ministry 
of  the 
Environment 


-Ministere 
de 
I'Environnement 


135  St.  Clair  Avenue  West 
Suite  100 
Toronto.  Ontario 
M4V IPS 


t35  ouesi.  avenue  St.  C 

Bureau  100 

nto  (Ontario) 
W4V'" 


RENEWAL 

PERMIT  TO  TAKE  WATER 


Your  Permit  to  Take  Water 
issued         November.    1978 


7fl-P-lnQi 


..originally 
.  is  renewed  with  the  changes 


requested  by  you  in  your  recent  Renewal  Application  as  follows 


Your  Permit  to  Take  Water  is  renewed  subject  Jolhe  General  Terms  and 
Conditions  (overleaf)  which  replace  all  General  and  Special  Terms  and 
Conditions  on  the  previous  Permit.  Further,  your  Permit  to  Take  Water  is 
subject  to  the  following  additional  conditions  imposed  by  the  Director- 


This  Renewal  Permit  to  Take  Water  will  expire     March   -n  ,    iqqr 


will  be  subject  to  a  further  renewal  at  that  time 


Notice  of  Termi  and  Conditioni 
The  Ontario  Water  Reiourcn  Act,  Section  61     • 

ix^&*j?!sg£&  ssvssi  sr:rr!::  saftrs  as. o(  s:  &  ,o  sir*  •'  - 

protection  to  exiuing  water  ut.i  end  to  public  interest!  in  water.  «v«l°P"ient  «"  «»<•'  '«ources  lor  ben.l.cal  purpoiei  while  providing  ree.oneb 

I*?,?*!  *cP"'  'h*  wrm,,!nd  c<>^'tion«-bVeivin9w'i««n  notice  to  the  Director  oltheMiniitryet  the  -  edd'Ht  above 

rAarrsisr^asffir^ttri^* -■• 


Dm: 


1 


Ministry  of  the 
Environment 


PERMIT  TO  TAKE  WATER 


Ontario 


No Tl-g-lQgl 

Undt<  ncnon  37  ol  Th«  Onlwio  Wiitf  Rtuureat  Ael  Ihii  pttmil  it  luutd  lo 

l9.wn....9f.....IngersoU tP..uJblic.....U.t.i.li.ti.e.s....Coramission) 

wiion  jclcir«u  (Of  ill  puipotes  ptruining  lo  Ihii  niimil  n         

P.:.9.r Box  157, nTnefmx*all  x   Onftgj^ig . 

In»  lha  ukmg  ol  WHI  in  accordance  with  ih«  urmi  and  condilioni  mi  out  bdow  and  on  iht  back  ol  iM 


TERMS  AND  CONDITIONS 

PARTICULARS 

Of?e...pri lied ...Well (.Well  .No. .7.)        .^,?..v,>>: 


SOURCE 


LOCATION 


PURPOSE 


PERIOD. 


222L££.2l2SS^  .  U  4 

in   the   County   of   Oxford 


Municipal 


FromdJUodoo.      To MittCh   ..31   ,.-1938  ..  .    lnElu,.vt 

rate  not  to  exceed  ZSfi^SBRSiTJL al... 9.a.i. Ions... per... m.ln.u.te :..";;.: 

........sub.j.ect....to...Spec.ial...Condition.  No  .    1 

amount  no r  to  exceed l..(..9..QP./..0Q0...  Imp.e.r i. al....gaJ,.lo.ns....p.e.r...day 

-    subject    to   Special   Condition   No.    1. 


SPECIAL 

1.    If  the  taking  of  water  under  this  permit  is 
seriously  or  is  observed  to  interfere  seriou 
supplies  obtained  from  any  adequate  sources 
to  the  date  of  this  permit,  the  permittee  sh 
as  will  make  available  to  those  affected  a  s 
alent  to  their  normal  takings  under  terms  an 
the  Director  deems  fair  or  shall  reduce  the 
taking  so  as  to  prevent  the  forecast  interfe 
the  observed  inteference.   Pending  permanent 
affected  water  supplies,  the  permittee  shall 
affected  sufficient  potable,  temporary  water 
J^heir  normal  requirements.      , 

>**.,  .^.rr^.ys^. iiih  ^t*ftfef^fe*y^. dJyo(  ^^t? 


forecast  to  interfere 
sly  with  other  water 
that  were  in  use  prior 
all  take  such  actions 
upply  of  water  equiv- 
d  conditions  that 
rate  and  amount  of 
rence  or  alleviate 
restoration  of 
provide  to  those 
supplies  to  meet 
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7.Z 


Ministry  of  the 
Environment. 


PERMIT  TO  TAKE  WATER 


Ontario 


No. 


80-P-1013 


UntUf  M.C1.on  37  ol  Th.  Om-in  W. »»"«'  Ac<  llii.  |«.«lrt  .1  .»«.•<!  "• 


Ing.erspJJ.   PubLi.C...U.t;il.ity.. 
Commission  


whou  iddr.u  lor  til  pu'poui  p.rlirninfl  to  th.»  num. I  ll 


.i4  3,..Bell...Street/...P.^...O,...Box.J..5 
Ingersoll,...  Ontario 


(oi  lh«  Kkino  ol  «v*l«»  in  ■etOFdtnc 


•  with  th.  l.fmi  «f«1  cond.t.on«  Ml  oul  lwlo«  .nrt  on  in.  p«K  ol  lh.»  lo.m. 


SOURCE 


LOCATION 


PURPOSE 


PERIOD: 


TERMS  AND  CONDITIONS 

PARTICULARS 

t 

One  drilled,  well....- ...Well  «8 


Part  of  Lot  12,  Concession  III ,  Township  of  Zorra 

.(formerly..  North  ...Oxford)  ,  County  .  of  Oxford.. 

Municipal  Water  Supply  -  Town  of  Ingersoll 


To     March.  .31.^   1990 Iflelul„ 


From  ri«u  ol  iuui     

rate  not  to  exceed  3 .7. ,  8 8  .  li .tre s...per ...second ,    sub  jec  t   to   Spec ial.. 

Condition   No.    1  


AMOUNT  NOT  TO  EXCEED 


3  ,  25 0 ,.  3 90   li  t res   pe r... d ay., ...subject   to  ...Spec ial...  Cond i t ion 


.NQ......1. 


1. 


For  Ground-Water  Takings,  if  the  taking  of  water  is  forecast 
to  interfere  seriously,  or  is  observed  to  interfere  seriously 
with  other  water  supplies  obtained  from  any  adequate  sources 
that  were  in  use  prior  to  initial  issuance  of  a  Permit  for  this 
water  taking,  the  Permit  holder  shall  take  such  action  as  will  m 
available  to  those  affected  a  supply  of  water  equivalent  in 
quantity  and  quality  to  their  normal  takings,  or  shall  compensate 
such  persons  for  their  reasonable  costs  of  so  doing,  or  shall  re| 
the  rate  and  amount  of  taking  so  as  lo  prevent  the  forecast     ■ 
interference  or  alleviate  the  observed  interference.   Pending 
permanent  restoration  of  the  affected  supplies,  the  Permit  holde« 
shall  provide  to  those  affected  temporary  water  supplies  adequatfl 
to  meet  their  normal  requirements,  or  shall  compensate  such 
persons  for  their  reasonable  costs  of  so  doinc 


j  i  «'•  •< 


"#/*&» 


■h< 


■T/ 


y/A 


ll»y  Ol 


<v 


19  ... 


(xx-i*i^& 


I 


Olfltl     I  •!■'   . 


Ministry 
of  the 
Environment 


-    Application  for  Permit  to  Take  Water 

The  Ontario  Water  Resources  Act,  Section  20 


Ontario 


Please  Print  in  Block  Letters 


|       Ingersoll  Public  Utility  Commission 

Nam*  of  Applicant 

I       P.O.   Box   157, 


Am 


T  ilophoni: 


I4!8    .5|     [1  ,8,2   ,0 


Numbir 


Ingersoll,   Ontario. 


Mailing  Addr.ss 


City.  Town  , 


Etc. 


|N,5,C  |3,K,5  | 

Postal  Code 


A.  Source  of  Water 

1.    Wall:    Hswmmy? 


LI 


Prov. 

AoDlication  Particulars 
Please  read  instructions  (Permit  to  Take  Water  Program  Information  Sheet) 


Spring:    Mow  many? 


J 


0 

1 

N 
N 


2.  Lake,  Stream  or  River/Name   L_ 

3.  Pond:    How  many?  L 

4.  Other:    Type  of  Source  l_ 


S.    Dale  of  construction  of  tourca? 


.Summer   19^7 

J L_ 


Type:     Q  Dugout       Q  Byfm       [~~]  On-Slream  ]  Pit  or  Quarry 

I 


6.    Date  of  inrtalletion  of  water  taking  equipment? 


1988 

_I 


e.  Location  of  T.king  I   Well   10     Oxford  Co.     West  Oxford  Twp.     Cone,   II  Lot   23 

. (Lot.  Concession.  Township  and  County  or  Region  or  Olitrlet:  or  dry.  Town  or  Village  with  Street  end  NumbeTT 

1  Well  11     Oxford  Co.     West  Oxford  Twp.     Cone.   II  Lot   24    


O 


C.  Location  of  Water  Use:  Same  «  B  Dor:  I  TOWn    Of    IngerSpU 

■  (Lot.  Conces.ion.Township  end  County  or  Region  or  Oistriet;ot  City.  Town  or  Villege  with  Street  and  Numb 

D.  Purpos.  of  Taking:    O  Irrigation  OComm.rcl.l      Olndunrial  XjMuniclp.l  0  Public  Supply         D  Reereetlon 


J 


D  Other:     L 
£.   Period  of  Water  Taking  (Complete 

1.    Taking  to  commence  on   I 


ffi 


2.    Saatonal  taking  to  extend  from 


D  M 

F.    Request  Amount  of  Taking  from  Each  Source 


^.    Source  'Name  or  Description    .  .  . 

2.  Maximum  Amount 

Taken  in  one  Minute 

3.  Men imum  Amount 

Taken  in  One  Day 

4.  Number  of  Hours  of 

Taking  in  One  Day      .  .Maximum 


. — I    and  to  extend  for  e  period  of   I yQBT 

1  1= 1  '   eech  year  for  L 

O  M  Yeers 


(Oays.  Weeks.  Months.  Yea's) 


•  -Average 
S.    Maximum  Number  of  Days 

of  Taking  in  One  Ye*r 


SOURCE  1 

SOURCE  2 

SOURCE  3 

Well   10 

Well    11 

700 

700 

1.000.000 

1,000,000 



24 

24 

- 

- 

305 

365 

State  Units  Used 
(check  one) 

X 

Imperial  Gallons  Ptr 
Minute  or  Oay 

U.S.  Gallons  Per  Minute 
or  Day 

Litres  Per  Minute  or 
Day 

G.  Submit  •  diagram  of  the  area  of  water  use  in  the  space  provided  on  the  reverse  side  of  this  form 

,...  ,i  (Diagram  instructions  and  example  ere  shown  on  the  information  sheet) 

:::  :,«"; .'sr.£  ?o,r^nc.:,r,  tzsrusx£^s^!wsr,  prnc-  °Lonx"'°  3  ?  *":'*-  •"""•*■"■  *•■*■  -  "—•  *■* 

omission  of  the  .ppllMnt  «5i .WvtftJ^aMtaJE •mSeS.-    .„T„\.  o,  Ml.     '.'        «"0<:"<"no'  '"""'"I  «'«""  or  '"  any  manner  connected  with  any  ,ct  or 
end  condition,  of  7p."m?,   IsTed  ?n  response  J^hTs^pV.kitTn  "n"»«°"  •"«  '•'•ting  to  *.„  Applic.tlon  and  any  Permit,  R.n.w.l  Permit,  or  term, 

applying  for.  'No..- t..p. .,.  ,  ,™.  «'.'  f,W%°™  "    V    ?U  . J  ,?L  .°J         °         PT  '"C"  """'  '""  '0"^'10"'  '"  *'»'''■  '"«  Parmii  I  arr 

ifch  reasons  end  special  circumstances.)  •  eppi.eeble  to  you  and  enclose  w.th  your  Ap^errtm,,  letter  to  the\£!r.ctor  setting  ou 

Date: 

1 121 11187 1 


(Foj^pKice  Use  Only) 

Permit  to  Take  Water 


iceni  or  of  Aurhorired"tyt+>*er  or  Aaent 


Permit  Number: 


Pursuant  to  Sect) 
subject  to  the  Ge 
as  follows: 


LgiSJphiCM  1 2,1 

ct,  permission  Is  hereby  granted  for  the  taking  of  water  in  accordance  with  the  above  Application 
r  ov.ri.ef.  end  aubiect  to  the  Specie.  Condition,  end  amendment,  ,o  the  Applic.tion  P.rtlcu.ars' 


IMptice  of  Terms  and  Conditions 

The  Ontario  Water  Resources  Act.  Section  6) 

SSSssS!aSSSa^'is?!CBS9^ssssxKsa^''^"'>!. ' 


pu-'poiti  whilaj  providing  rtvtonibl*  prot»etior 


Ok 


I 
I 


General  Terms  and  Conditions 

Permit 

This  Permit  shell  b.  kept  available  at  ill  times  (or  Inspection. 

2.   Measurement  end  Reporting  of  Water  Taking 

interen!^'.?*"'  """J™  r'°  "TS  !?"2i  *  ",u',ion  °'  l"«erfe»en«.  or  entlclpatad  Int.rf  er.nce  with  water  ,„pp)i.,  .,„„   0,  ,„  .  ,ltu#tlon  r.qulf  in0 

The  Parmit  holder  thill  comply  with  any  such  notica: 

(a)  To  estebllsh  and  maintain  a  •yttam  for  tha  maaiuremant  of  tha  quantities  of  watar  takan; 

""  2WSS1 tXZ^ZSZSZ "  "  th'  "'"niM"  "  -W  ~*  ~  ,0'm'  '""•"  *»  -  D"«--  «**  — '  — -V  or  .or 

tc)  To  raturn  to  th.  Oiractor  r«ord.  mad.  pursu.n,  to  cl.ua.  2  (b>  at  auch  time,  or  with  ,„«h  fr.qu.ncy  a.  ,h.  Oirac.or  may  sp^sfv; 

W  TO  k„p  racord,  mad.  pureu.n,  to  c.aus.  2  (bl  av.ll.bl.  for  .n.poc.lon  until  au.n  ,1m.  a.  ,h.y  .,.  r.turnad  to  th.  O.ractor  pursu.n,  ,o  Cut.  2  (c). 

Intarfaranca  with  Other  Watar  Supplies  „ 


2US*£?ZJ&£.  ,h*  UMn«  .?'  ""«"  <""*"«««  th.  taking  of  w.t.r  Into  ,,o d  ,h.  subs.qu.nt  or  simultaneous  withdraw.,  f  r 

not  reduced  to  a  rata  that  will  cauea  interference  with  downstream  use/of 


shall  be  carried  out  In  luch  a  manner  that  ttreemftow  1,  not  stopped  end  la 
watar  or  with  the  natural  functions  of  tha  stream. 


from  storagel 


available "4  those  ..fee ltd  al^y  „  ^.quiy.,™  n  stsT££  H*  r  *  °'  I  "  """  '•k'n9'  'h*  P"rm"  h0l<"'  """  "k'  *ueh  "«io"  -  •»■  •"•"• 
.bl.  cos,,  of  so  doing  or  tC?" ,*!«£««  ™« .^  2  7t  ""  *  "°  *"'  n0",,*,  ""^  °'  *«"  «m<»"«"  ««h  pW,on,  for  th.lr  reason- 
Pending  perm.n.n,  re,  or  ,  on  o. T."£'« supplies^  VJil^LT  ^n"  "'iT*  *?  ""V/"  l"Mriw"«  *  *»-«•••  «"•  «">—.<«  In,.rf.r.nc. 
norm..  r.<,uI ,„.  or  ,h.„  comp.^',."^  ^^  *\T^«S. ^W.'.Vclnr'  "m0°r"V  ""  fUPP""  *d'q0•,•  "  ""*  "">' 

4.  Reporting  of  Changes 

thirty  day,  of  any  ,uch  eh.ng.  '  "     *  *    COnd't,0n'  •»  «•«'  »k,"«  ,f»«<  '"«••  described  in  th.  Permit  application  within 

Th.  Parml,  holder  shall  not  assign  hi,  rionl,  uno,r  thl,  P,rnllt  ,„  ,„otnw  p#r,oo  wiln<jut  |h-  ^^^^  eonHnt  o(  ^  olr#e(<jr 

5.  Expiry 

^^.^0^^:;;;.^.^^  ?:rm!r'rmi,  ■,,'r  ,h#  -pirv  *"• ,ho-  °- ,h-  "••  •• ,hi*  -"*■ """"  — " '« — * « •«-  - 

6.  Liability 


I 
I 


APPENDIX  F 


BH5-79  TROW  INVESTIGATION 


JOB  No. 


J    1?79 


BOREHOLE    LOG 
BOREHOLE  No 5_ 


DRAWING  No. 


'                                                                                                                 AUGER  SAMPLE                                                    H               NATURAL  MOISTURE                                « 

jjEfT      Proposed  Plaza               sptini  value                 OO      P        plastic  and  liquid  limit    h— ° 

"" 

,-i      ..i  _         r». a.                            nvuiMii 

:  CONE  Tl 
TUBE 

INGERSOLL,  Ontario        SHEl-BV 

_               UNDRAINED  TRIAXIAL  AT               o 
*                                       OVERBURDEN    PRESSURE         15^^* 

FIELD  VANE  TEST                                             .  S               %  STR  AIM  AT  FAILURE                        10 
HOLE  LOCATION  ANO  DATUM  SEE                  LAB  VANE  TEST                                                 ♦                PENETROMETER                                    ▲ 
DRAWING  NO.   1                                                                                                                                                                                                                                                                               

G 
W 

L 

0* 

* 

SOIL  DESCRIPTION 

i 

(ft)  J 

94.32 
(309.5) 

i 

2 
3 

SO.  6 
(297)    . 

89.8 
(295) 

1 

i 

86.7 
(285) 

i 

N    V  *  LUC 

IMTyDUIKIIIUMI    - 

l»                  •«                  «•                 •• 

NATUHAi.  MOl|1U«l  COKTtNll 

.    »o 

«T>c«»l«0  1>MIT1 
S    P.  T    WCIOM1 

10           20          30 

urn  tua* i> 

UNIT 

WtlQMT 

MP. 

' 

r 

F 

f 

f 
f  ■ 

p 
U 

FILL  -  very  loose  to  loose,  silt 
.sand,  topsoil,  etc.;  heavily 
contaminated  by  oil 

■•. 

* 

, . . .  % 

. . . .  j 

o  • 
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-SAND  -  loose  to  compact,  fine     - 
to  medium,  uniform,   brown, 

-contaminated  by  oil   to  4.5  m 
(i.e.  to  water  table),  wet 
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"Hole  advanced  by  continuous 
flight  auger  on  June  4th,  1979. 

Water  level   interpreted  to  lie 
-at  depth  of  4.5  m. 
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APPENDIX  G 


WASTE  CHARACTERIZATION  REPORT 


2846 

April    29,    1988 


OceanChem  group 


Consultants  in  Chemistry  to  the 
Environmental  and  Earth  Sciences 

SUITE  32 

laOO  WINDMILL  ROAD 

DARTMOUTH   NOVA  SCOTIA 

B3B  1L7 

TELEPHONE  19021  463-0114 

FAX   (902)  466-5743 


RecVJ  r.QA 

MAY  09  1938 

J 


Mr.  Wayne  J.  Smith,  C.E.T., 
Conestoga-Rovers  &  Associates  Limited, 
651  Colby  Drive, 
Waterloo,  Ontario. 
N2V  1C2 


RE:  CHARACTERIZATION  OF  SARNIA/INGERSQL  SAMPLES,  REF.i  2299 


Dear  Mr.  Smith; 

We  have   completed  the  characterization  of   the   following 
samples  received  from  you; 


OceanChem  Sample 
Number 

Sample  Description 

1770 

Sarnia  Coal  Tar,  03-14-88,  BH  4,  (6  ft.) 
Pesticide,  (coal  Tar) 

1771 

Sarnia  Coal  Tar,  03-14-88,  OW5-88,  (7  ft.) 
Pesticide,  (coal  tar) 

1772 

BH  5-88,  Ingersol 

1773 

Ingersol  Coal  Tar,  03-29-88,  BH12-88, 
(11  ft.) 

1774 

Ingersol  BH3-88,  cs#5,  (25  ft.) 

All    samples    were    characterized    by    capillary    gas 
chromatography,  with  flame  ionization  detection. 


Dartmouth 


Sydney      •      Fredencton 


St  John's       •       Montreal       •       Burhngton       •       Edmonton 


Page  2 

Mr.  W.  Smith, 

April  29,  1988. 


Sample  f s  1770,  1771,  (Sarnia) 

A  high  degree  of  overall  similarity  was  observed  in  both 
samples.  The  majority  of  components  in  both  samples  appear  to  be 
aromatic  hydrocarbons  (most  likely  both  alkylated  and 
non-alkylated  polynuclear  aromatic  hydrocarbons,  (PAH) .  With 
reference  to  a  detailed  pattern  comparison,  13  major  components 
were  observed  in  both  samples  with  retention  times  within  +/-  1%. 
There  is  therefore  a  high  degree  of  likelihood  that  the 
hydrocarbon  fraction  of  the  samples  originated  from  a  common 
source. 

Sample  f  s  1772^  1773,  1774,  (InqersolV 

In  general,  a  high  degree  of  chromatographic  pattern 
similarity  was  observed  in  all  three  samples.  Similar  to  the 
above  Sarnia  samples,  #s  1770,  and  1771,  the  capillary  gas 
chromatographic  data  of  the  Ingersol  samples  is  consistent  with 
the  presence  of  both  alkylated  and  non-alkylated  polynuclear 
aronatic  hydrocarbons  (PAH) .  A  high  degree  of  similarity  was 
observed  in  all  three  samples,  however  sample  #  1774  (BH-3)  , 
contained  several  early  eluting  compounds,  not  observed  in  sample 
#s  1772  (BH-5) ,  and  1773  (BH-12).  Although  the  identity  of  these 
compounds  has  not  been  established  by  confirmatory  techniques 
such  as  capillary  gas  chromatography/mass  spectroscopy,  (GC/MS) , 
the  identity  of  these  additional  early  eluting  compounds  appears 
to  be  consistent  with  the  presence  of  polynuclear  aromatic 
hydrocarbons,  (PAH) . 

In  conclusion,  both  sets  of  samples  appear  to  contain  a 
majority  of  PAH,  and  within  each  set,  (geographic  location) , 
most  likely  originate  from  a  common  source. 

If  you  .  have  any  questions,  or  require  any  additional 
information,  please  do  not  hesitate  to  contact  me. 

Yours  truly, 
QCEANCHEM  GROUP 


^W 


G.R.Sirota 

Senior  Project  Manager 

GRS.lb 

cc.  Ms. Chris  Galinski 
Mr. Paul  Plotz 


APPENDIX  H 


ANALYTICAL  REPORTS 


ZlW 


9420C6TEDEL.ESSE.LACH.NE.QU1H8T1A1  SttSSSTSS 

FAX:  (514)  631-9814 


NOVALABLm 


LTD 


to:   Cones toga-Rovers  &  Associates  Ltd  date:  April  20,   1988 

86  Rankin  Street 
Waterloo,  Ontario 
N2V  1C2  %.:  2299 

Attention:  Mr.  W.  Smith  report #;         NL-3513 


RE: 


Analysis  of  Water  Samples  for  MAH,  Naphthalene, 
and  Benzo(a)Pyrene  -  Project  2299 


Sir, 

TWelve  (12)  water  samples,  received  March  25,  1988,  were  analysed 
for  monocyclic  aromatic  hydrocarbons  by  purge  and  trap  gc/ms  (EPA 
method  624) ,  and  for  indicator  polycyclic  aromatic  hydrocarbons 
(naphthalene  and  benzo(a)pyrene)  by  gc/ms  equipped  with  a  mass  selec- 
tive in  the  single  ion  monitoring  mode  (EPA  method  625).  Due  to  a 
computer  problem  in  which  the  data  far  the  first  analysis  was  lost, 
sanples  "Ingersoll  #2"  to  "Ingersoll  #6"  had  to  be  analysed  a  second 
time  for  MAH.  The  results  presented  here  are  from  that  second  ana- 
lysis •  Duplicates  for  " Ingersoll  #1"  and  the  trip  blank  were  also  ana- 
lysed. These  duplicates  showed  a  slight  increase  in  toluene  which  may 
be  due  to  contamination  incurred  after  the  initial  sampling. 

Chromatograms  will  be  kept  on  file. 

Sincerely, 

NCVALAB  LIMITH> 


>U(m 


B.E.   Crowley,  (p.Sc. 

Approved  by  J.D.  Fenwick,  Ph.D.,  P.Cheml  ,-,--  ». ;   :*  * 

BEC/hl  V-  ,r>.\/ 

encl.  ^«w*'' 


All  reports  are  the  confidential  property  of  clients.  Publication  of  statements,  conclusions  or  extracts  regarding  ou  r  reports  is  not  permitted 
without  our  written  approval.  Any  liability  attached  thereto  is  limited  to  the  tee  charged.  Unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt. 
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OWS" 

S-'nia 

COMPOUND 

•40 

HDL 

8ENZENE 

810 

10 

CK.OROBENZENE 

- 

10 

1,2-DICHLOROBENZENE 

- 

10 

1.3-D1CHLOR0BEMZEME 

- 

Id 

1,4-DICHLOROBEKZENE 

- 

10 

FWL BENZENE 

310 

10 

A-NETHYLSTYRENE 

- 

10 

tlcTHrLSTVRENE  ISOMERS 

- 

10 

NESITYLENE 

- 

10 

TOLUENE 

V 

10 

N+P-IYLENE 

140 

10 

O-XYLENE 

150 

10 

OTHER  AROMATIC  COMPOUNDS 

540 

to 

STYRENE 

TR 

10 

CONCENTRATION  OF  MONOCYCLIC  AROMATIC  HYDROCARBONS  IN  WATER 
ug/L 


Sarnia  Sarnia  Sarnia  Sarma 
(10    120    130    ISO 


0*)3    QuQA     puftA     OoOl 

gers.  ingers.  Ingeri 


Ingers.  In 
II     12 


13 


Kl 


2 


4.3 


11 


2.4 


12    6.3 


27 


2.3 


TP 


7.7 

2.7 

8.5 

5.8 

18 

« 


U. 


CONCENTRATION  OF  MONOCYCLIC  AROMATIC  HYDROCARBONS  IN  WATER 

ug/L 


COMPOUND 


Ingers.   Trip 
15  Blank 


Lab 

Blank 


ouJ5 
,6uP 

Ingers. 

16 


(duplicates) 

Ingers.   Trip 
tl   Blank 


MDL 


BENZENE 

CHL0RO8ENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DlCHLOROBENZENE 

ETHYLBENZENE 

A-METHYLSTYRENE 

HETHYLSTYRENE  ISOMERS 

MESITYLENE 

TOLUENE 

M+P-XYIENE 

O-XYLENE 

OTHER  AROMATIC  COMPOUNDS 

STYRENE 

MDL  '   METHOD  DETECTION  LIMITS 


TP 


TR 


3.3         3.5 


4.4 


6.3 


TR  TR 


II 


7.2 


OTHER  AROMATIC  COMPOUNDS 


Total  concentration  of  trmettiylbenzenes 
using  the  response  (actor  of  lesitylene. 


I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


CONCENTRATION  OF  NAPHTHALENE  AND  BENZQ(A)PVRENE  IN  HATER  SAMPLES 
ug/L 


Surrooate  Standard  Pec 

OVE'.     I".'.l 

8en:o(a) 

d8- 

di:- 

SA'      : 

Naurithalene 

Pyrene 

Sophthalene 

P|i 

•  lene 

lnp  Blank 

TR 

- 

70.4 

60.3 

OfcllSarnia  II 

0.1 

- 

68.6 

51.5 

OUjI  Si'        12 

0.1 

- 

71.3 

55.3 

ouj3  Sarnia  13 

100 

1.3 

64. 8 

42.6 

OiolOuP  Sa      i  15 

46 

1.3 

92.6 

57.5 

0**>3   Ingersoll  11 

50 

- 

77.5 

88.3 

OW4-   I*;-     )U  12 

*    112 

- 

63.6 

ouiZA  Ingersoll  13 

*       2 

- 

52.3 

Ou>l    Jni^   »°H  *4 

0.05 

- 

76.1 

56.6 

&<v. Itr   Ingersoll   IS 

0.1 

- 

63 

72.3 

Ou)*iOUP  In.      «11  16 

37 

- 

60 

62.2 

Lab  Blank 

0.05 

- 

64.1 

69.6 

Of  Miction  Lints 

0.05 

0.05 

Qujg       Sarnia  14 

370 

14 

84.5 

36.4 

Pf'   -tion  Littts 

5 

5 

I  -   Due  to  low  d3-fupht!ialene  extraction  recovery,  these  values  tre   calculated  froi 

the  purgeabtes  analysis  data. 
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651  Colby  Drive 
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N2V  1C2 


Attention:     Ms.   Debra  Hayes 


14  AoacusRoad 
Brampion,  Ontario 
Canada    L6T  5B7 


Ten  '416)458-404- 
Fax  1416)458-7303 


fec'd  Cfti 


Project  No,       95WlTWte8 

Date  Received:  88.03.25 
Date  Analyzed:  88 .  04 . 1 5 
No.  of  Samples.  12  (4128) 
Sample  Type:     Groundwater 
Reference:        #2299 

Sarnia/Ingersoll 


BAS  REF  # 

SAMPLE  DESCRIPTION 


T9665 
#1 


Oto4 

T9666 

#2 


«9- 
00  £A 

T9667 

#3 


o*oi 

T9668 

#4 


kmMtt 

T9669 
#5 


PARAMETER 


UNIT 


TOC 

DCP  Scan: 
Zinc 
Cadmium 
Manganese 
Cobalt 
Copper 
Iron 
Lead 

Chromium 
Nickel 
Beryllium 
Molybdenum 
Calcium 
Vanadium 
Aluminum 
Magnesium 
Barium 
Potassium 
Strontium 
Sodium 


mg/L 
mg/L 


1.5/1.5 

0.11 
0.0001 
0.59 
0.02 
0.020 
0.02 
<0.001 
0.01 
0.02 
<0.01 
0.08 
180 
0.015 
0.20 
38 

0.17 
17.1 
2.9 
100 


3.5 

0.03/0.04 
<0.0001 
0.62/0.63 
0.01/0.01 
0.030/0.030 
<0.02/<0.02 

<0.001 
<0.01/<0.01 
<0.01/<0.01 
<0.01 
0.03 
109 
0.005 
0.14 
18.2 
0.05 
9.0 
0.60 
15.5 


1.5 

0.04 
<0.0001 
1.68 
0.02 
0.065 
<0.02 
<0.001 
0.01 
0.01 
<0.01 
0.09 
167 
0.015 
0.18 
37 

0.23 
15.8 
4.4 
240 


1.5 

0.08 
<0.0001 
0.57 
0.02 
0.055 
<0.02 
<0.001 
0.01 
0.01 
<0.01 
0.07 
182 
0.015 
0.20 
34 

0.20 
19.4 
2.1 
86 


3.0 

<0.01 
<CJ.  0001 /<0. 0001' 
<0.01 
<0.01 
<0.Q05 
<0.02 
0.008/0.009 
<0.0I 
<0.01 
<0.01/<0.01 
<0.01/<0.01 
0.20/0.20 
<0.005/<0.005 
<0.02/<0.02 
<0.05/<0.05 
<0.01/<0.01 
<0.O5/<0.05 
<0.01/<0.01 
<0.5/<0.5 


Approved 


The  results  reported  nave  been  obtained  utilizing 
standard  procedures  of  laooraiory  analysis  Wmie 
they  are  considered  correct,  they  are  subject  to 
normal  anaiyiicai  error  Bean  Analytical  Services 
hereby  disclaims  any  and  all  tab  My  arising  tram 
incorrect  O'  tnaccu'ate  results  //netner  irom 
normal  anaiyicai  error  or  omerwise 


$$@®tt    analytical 
j?T»  ■    as  --^-^y     services 

A  division  ol  Beak  Consonants  United 


report  of  analysis 


14  Abacus  Road 
Brampton,  Ontario 
Canada    L6T  5B7 


Tel:  (416;  458-4CW- 
Fax:  (4161  458-7303 


To:  Conestoga-Rovers  &  Associates 
651  Colby  Drive 
Waterloo,  Ontario 
N2V  1C2 


Attention:     Ms.  Debra  Hayes 


Project  No.:       9599  Page  2 
Date  Received:  88. 03 .  25 
Date  Analyzed  88. 04. 15 
No.  of  Sarnplesi2   (4128) 
Sample  Type:    Groundwater 
Reference:        #2299 

Sarnia/Ingersoll 


£m». 

S«jv\. 

S»rA. 

S***. 

S)M-^  . 

o<-yi£o*p\ 

OUll 

Owl 

ou)3 

owf 

BAS  REF  # 

T9670 

T9671 

T9672 

T9673 

T9674 

SAMPLE  DESCRIPTION 

#6 

#10 

#20 

#30 

#40 

PARAMETER 

UNIT 

TOC 

mg/L 

1.5 

2.5 

12.5/12.5 

18.5 

27 

DCP  Scan: 

mg/L 

Zinc 

0.10/0.10 

0.39 

0.11 

0.10 

0.06/0.05 

Cadmium 

0.0002 

0.0001 

0.0001 

<0.0001 

<0.0001 

Manganese 

0.60/U.60 

0.14 

0.21 

0.33 

0.31/0.31 

Cobalt 

0.02/0.02 

0.01 

0.02 

0.02 

0.02/0.02 

Copper 

0.020/0.020 

0.060 

0.020 

0.015 

0.005/0.005 

Iron 

0.02/0.02 

<0.02 

<0.02 

0.34 

0.24/0.24 

Lead 

<Q.O01 

0.001 

<0.001 

<0.001 

<0.001 

Chromium 

0.02/0.01 

0.01 

0.01 

0.01 

0.02/0.01 

Nickel 

0.02/0.02 

0.01 

0.01 

<0.01 

<0.01/<0.01 

Beryll ium 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01/<0.01 

Molybdenum 

0.07 

0.04 

0.04 

0.04 

0.05/0.06 

Calcium 

187 

166 

174 

200 

200/230 

Vanadium 

0.015 

0.015 

0.015 

0.010 

0.015/0.015 

Aluminum 

0.20 

0.18 

0.18 

0.020 

0.22/0.22 

Magnesium 

39 

24 

3D 

31 

67/67 

Barium 

0.17 

0.05 

0.07 

0.04 

0.09/0.10 

Potassium 

17.6 

4.0 

5.7 

5.5 

9.9/10.0 

Strontium 

2.9 

0.42 

0.77 

0.34 

0.72/0.71 

Sodium 

102 

28 

38 

12.5 

26/26 

Approved 


Tne  results  feuoied  nave  been  obtained  utii.ing 
standard  procedures  ol  iaoo>aiory  analysis  Wn.ie 
tney  are  conside'ed  correct,  mey  afe  suOject  to 
normal  analytical  error  Beak  Anai/tcat  Se-vces 
hereDy  disclaims  any  and  an  kab  My  ansing  from 
incorrect  or  inaccu'aie  results  wnetne'  (rem 
normal  analytical  error  0'  omerwise 


&@®£(    analytical 

JSEbsSzzz.  ; — y    services 

A  division  of  Beak  Consultants  Limited 


report  of  analysis 


14  Abacus  Road 
Brampton,  Ontario 
Canada    L6T  5B7 


Tel.  (416)  458-4044 
Fax:  (416)  458-730; 


To;  Conestoga-Rovers  &  Associates 
651  Colby  Drive 
Waterloo,  Ontario 
N2V  1C2 


Attention:     Ms.  Debra  Hayes 


Project  No.        9599  Page  3 
Date  Received:  88. 03 .  25 
Date  Analyzed:  88.04.15 
No.  of  Samples:  12  (4128) 
Sample  Type:     Groundwater 
Reference:        #2299 

Sarnia/Ingersoll 


BAS  REF  # 

SAMPLE  DESCRIPTION 


PARAMETER 


T9675 
#50 


*#%>  *  S*r*w 


yu«K 


T9676 
TRIP  BLANK 


T0C 
DCP 


UNIT 


mg/L 
mg/L 


19.0 


<0.5 


Scan: 

Zinc 

Cadmium 

Manganese 

Cobalt 

Copper 

Iron 

Lead 

Chromium 

Nickel 

Beryllium 

Molybdenum 

Calcium 

Vanadium 

Aluminum 

Magnesium 

Barium 

Potassium 

Strontium 

Sodium 


NOTE:  Unless  otherwise  instructed  samples 
following  completion  of  analysis. 


0.11 

<0.01 

0.0001 

<0.0001 

0.33 

<0.01 

0.02 

<0.01 

0.015 

<0.005 

0.36 

<0.02 

0.001 

0.001 

0.01 

<0.01 

0.01 

<0.01 

<0.01 

<0.01 

0.04 

<0.01 

200 

<0.05 

0.010 

<0.005 

0.20 

<0.02 

31 

<0.05 

0.04 

co.oi 

5.5 

<0.05 

0.34 

<0.01 

12.5 

<U.5 

* 

/  Kls.L 


Approved 


will  be  retained  for  three  weeks 


The  results  reported  rtave  Deen  ooia  ->ed  ut'U  •'} 
standard  procedures  oi  laeoratory  ana  ys  s  Wi  «e 
tney  are  consxiered  coirect  tney  a>e  s-c.iec'  to 
normal  analytical  error  Bea*  A-iaiyvca'  Sc'v  ces 
hereby  disclaims  any  and  an  I  as  tt>  a*  >  *>g  ''om 
incorreci  or  inaccurate  results  wiette*  from 
normal  analytical  error  o'  otne-wise 
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services 


A  division  of  Beak  Consultants  Limned 


14  Abacus  Road 
Brampton,  Ontario 
Canada    L6T  5B7 


Tel:  (416)  458-40-- 
Fax:  (416)  458-73C 


To:  Conestoga-Rovers  4  Associates 
651  Colby  Drive 
Waterloo,  Ontario 
N2V  1C2 


Attention:     Ms.  Debra  Hayes 


Project  No.:       9599  Page  4 
Date  Received:  88.03.25 
Date  Analyzed:  88. 04 .  15 
No.  of  Samples:  12  (4128) 
Sample  Type:     Groundwater 
Reference:        #2299 

Sarnia/Ingersol 1 


REFERENCE 

MATERIAL 

TRUE 

ANALYSED 

DATE 

PARAMETER 

UNITS 

DESCRIPTION 

VALUE 

VALUE 

ANALYSED 

TOC 

mg/l 

WP1284#3 

6.1 

6.8 

88.04.18 

mg/L 

WP1284#4 

91.1 

94.4 

88.04.18 

Zinc 

mg/L 

WP386 

0.100 

0.105 

88.04.06 

Cadmium 

mg/L 

WS378#3 

0.0020 

0.0020/0.0019 

88.04.14 

Manganese 

mg/L 

WS378#3 

0.100 

0.097 

88.04.14 

Cobalt 

mg/L 

WS378#3 

0.100 

0.096 

88.04.14 

Copper 

mg/L 

WS378I3 

0.100 

0.100 

88.04.14 

Iron 

mg/L 

WS378#3 

0.100 

0.101 

88.04.14 

Lead 

mg/L 

WS378#3 

0.017 

0.017 

88.04.14 

Chromium 

mg/L 

WS378#3 

0.100 

0.094 

88.04.14 

Nickel 

mg/L 

WS378#3 

0.100 

0.094 

88.04.14 

Beryllium 

mg/L 

WP386 

0.100 

0.097 

88.04.07 

Molybdenm 

mg/L 

WP686 

5.0 

4.93/4.99 

88.04.07 

Calcium 

mg/L 

WP686 

5.0 

4.88/4.98 

88.04.07 

Vanadium 

mg/L 

WP386 

0.250 

0.244 

88.04.07 

Aluminum 

mg/L 

ICAP-7 

0.97 

1.06 

88.04.07 

mg/L 

WP386 

0.500 

0.532 

88.04.07 

Magnesium 

mg/L 

WP686 

0.5 

0.50/0.50 

88.04.07 

Barium 

mg/L 

ICAP-7 

0.97 

0.99 

88.04.07 

mg/L 

WP386 

5.0 

4.98/4.94 

88.04.07 

Potassium 

mg/L 

ICAP-7 

10.0 

10.9 

88.04.07 

Sodium 

mg/L 

ICAP-7 

0.86 

1.0 

88.04.07 

mg/L 

WP686 

1.0 

1.2 

88.04.07 

Approved 


The  resufls  repofled  nave  oeen  oota'ned  ut...i<ic, 
stanoa'd  procedures  ol  iaDO«atory  analysis  Wn  « 
iney  are  considered  correct  tney  a-e  s^oiect  ic 
normal  anaiyiical  error  Beak  Anaiv*  cai  Se'v  ces 
hereoy  disclaims  any  ana  alt  hat)  ',  a-  ~.ig  ''om 
incorrect  or  inaccurate  results  ».'*«•*•'  Ir&m 
normal  analytical  erro'  or  otnewse 
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